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SECTION 1 
INTRODUCTION 

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA) and the 1986 Superfimd Amendments and Reauthorization Act (SARA), 
Roy F. Weston, Inc. (WESTON®) has been contracted by the U.S. Environmental Protection 
Agency (EPA) to perform an Expanded Site Inspection (KI) of the Delta Shipyard site (EPA 
Identification No. LAD058475419) located in the city of Houma, Terrebonne Parish, Louisiana 
(Figure 1-1). Based on available site information, )A^TON believes that the site is eligible for 
action under CERCLA/SARA. EPA Region 6 retained WESTON to complete this investigation 
under EPA Contract No. 68-W9-(K)15 and Work Assignment No. 26-6JZZ. 

WESTON has prepared this Work Plan to describe the activities that will be completed as part 
of the Delta Shipyard ESI. A summary of the site history and known waste characteristics, 
previous site investigations, and the ESI sampling activities are provided in this Work Plan. 
WESTON will follow EPA's Contract Laboratory Program (CLP) and WESTON's Corporate 
Quality Assurance/Quality Control (QA/QC) guidelines for sample collection, chain-of-custody 
transfer, and analytical data management during the performance of the Delta Shipyard ESI. 

1.1 PURPOSE AND ORTECnVE OF THE ESI 

The ESI is intended to be the final investigation in an ongoing screening process of known and 
potential hazardous waste sites. The purpose of this ESI is to identify immediate or potential 
threats that hazardous substances attributable to the site may pose to human health and the 
environment by documenting the existence and migration of hazardous substances related to the 
site and by identifying the receptors, or targets, potentially exposed to the hazardous substances. 
EPA will use the information obtained during the ESI to evaluate the site using the Hazard 
Ranking System (HRS) and to help decide if the site is a potential candidate for inclusion on the 
National Priorities List (NPL). The intent of the ESI is to provide the documentation necessary 
to either rank a site on the NPL or assign a "No Further Remedial Action Plarmed" (NFRAP) 
status. 

1.2 SCOPE OF WORK 

The objective of this ESI is to further define the extent and characteristics of hazardous waste 
at the site through the collection and analyses of waste, sediment, and surface water samples 
from locations on and around the Delta Shipyard site. The specific activities that will be 
performed during the ESI to achieve the objective have been divided into major tasks, as 
follows: 

• Obtain and review available background information concerning the site. 

• Research data related to the groundwater, surface water, soil exposure, and air 
pathways. 
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• Conduct a site reconnaissance to document current site conditions, locate 
hazardous waste sources, identify potential receptors or targets of a release, and 
select sample locations. 

• Prepare a site-specific Task Work Plan and HASP describing site reconnaissance 
activities and appropriate safety protocol. 

• Collect and analyze waste, sediment, and surface water samples to document and 
characterize on-site hazardous waste sources and the extent of off-site contaminant 
migration. 

• Prepare an ESI report to document the results of the site reconnaissance, sampling 
activities, and sample analyses, as well as to present the background information 
obtained for the site. 

The project tasks are based on WESTON's understanding of the site background information and 
the generic scope of the ESI Work Assignment. These wiU be discussed in greater detail in the 
following sections. 

1.3 WORK PLAN FORMAT 

The ESI Work Plan has been organized in the following format: 

Section 1—Introduction 
Section 2—Site Background Information 
Section 3—Exposure and Migration Pathway Characteristics 
Section 4—Sampling Activities 
Section 5—Project Information 
Section 6—Reference List 

A copy of the site access agreement is provided in Appendix A, the site-specific HASP is 
provided in Appendix B, sampling procedures are provided in Appendix C, and CLP guidelines 
are provided in Appendix D. The tables and figures referenced throughout this work plan are 
provided following the text of each section. 
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SECTION 2 
SITE BACKGROUND INFORMATION 

A summary of the location, description, operational histoiy, source characteristics, and other 
concerns at the site is presented in this section. The site background information has been 
acquired from reports previously completed for the site, as well as from WESTON's site 
reconnaissance. 

2.1 SITE LOCATION 

The Delta Shipyard site is located on the south side of the City of Houma, Terrebonne Parish, 
Louisiana. The geographic coordinates of the site are approximately 29°34'09" north latitude 
and 90°42'17" west longitude (WESTON, 1996). A Site Area Map derived from a U.S. 
Geological Survey (USGS) 7.5-minute topographic map is provided as Figure 2-1 (USGS, 1963). 

The site can be reached by traveling south on U.S. Highway 90 from New Orleans to Houma. 
Turn left (east) on Main Street and travel approximately 1.8 miles to Howard Avenue. Turn 
right (south) on Howard Avenue and travel approximately 2.2 miles to Industrial Boulevard. 
Turn left (east) on Industrial Boulevard. The site is located at 202 Industrial Boulevard, 
approximately 0.5 mile east of Howard Avenue. 

The site is currently owned by Mr. Lynn Dean and occupied by several industries including 
Elevated Boats, Inc (EBI). WESTON contacted Mr. Dean (8404 Colonel Drive, Shelmett, 
Louisiana 70043) in January 1996. Mr. Ken Serigne, Plant Manager for EBI ([504] 868-9655), 
signed an EPA Access Agreement form on 13 February 1996 allowing WESTON access to the 
site (Appendix A). WESTON met with Mr. Serigne during the site reconnaissance (Tate, 1996). 

2.2 SITE HISTORY 

The early details of site history are sketchy but indicate that the site was owned by Delta 
Ironworks. The site was part of a large industrial park covering 165 acres and home to seven 
divisions of Delta Ironworks, including Delta Shipyard. Available information indicates that 
Delta Shipyard was the only division that handled hazardous wastes. In 1969, Delta Ironwoods 
was sold to the Chromalloy American Corporation of St. Louis, Missouri. Chromalloy 
maintained all seven divisions until November 1980 when five of them (including Delta 
Shipyard) were sold to Delta Services Industries of Houma. Mr. Dean purchased 110 acres of 
the industrial park in 1986 including the property used by Delta Shipyard. 

Delta Shipyard consisted of a cleaning and repairing facility for small cargo boats, fishing boats, 
and oil barges. Before repair work could begin, the boats had to be certified vapor free by the 
U.S. Coast Guard. In order to accomplish this, the boats were first steam cleaned to remove 
oily wastes. The generated oils and wastewater were subsequently sent through a separation 
process after which the waste oil was recovered and sold. Wastes were stored in two unlined 
pits used as evaporation ponds. The pits were later closed and backfilled in 1984 under the 
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supervision of the Louisiana Department of Environment Quality (LDEQ) Hazardous Waste 
Division. The area is currently covered with gravel and used as a parking lot for EBI 
employees. 

2.3 SUEPESCRimON 

WESTON completed the ESI site reconnaissance on 7 March 1996. The site is located in a 
large industrial park which covers approximately 165 acres in southeastern Houma. The 
industrial park forms a peninsula bordered by Bayou La Carpe to the west, boat slips to the east, 
and Industrial Boulevard to the north. Bayou La Carpe provides access to the Gulf of Mexico 
by the Intracoastal Waterway and the Houma Navigation Canal, Mr. Dean currently owns 110 
acres of the industrial park, which is occupied by EBI and several other industries including 
Gemoco to the north; Montco (Christie Industries), Salvage Association, and Huber to the South; 
Offshore Diving, LaForce Enterprise, and Tomahawk to the southwest; and Robichaux 
Equipment and Sigma Welders to the northwest. A Site Plan is provided as Figure 2-2. 

EBI maintains a fabrication plant/office building on-site. Current site operations consist of the 
fabrication and operation of offshore lift boats and the manufacture of cranes for offshore 
platforms. The site contains some former gas stripping equipment (storage tanks, separator, 
boiler) remaining from the Delta Shipyard operation. The bacl^illed waste oil pits are currently 
used as an employee parking lot, and are located approximately 100 feet east of the fabrication 
building. Two monitoring wells are reportedly located at the edge of the parking lot, but only 
one could be located during WESTON's site reconnaissance. 

Four larger unlined pits are located approximately 800 feet south of the fabrication building (Pits 
1 through 4 on Figure 2-2). The pits were reportedly used to dispose of waste oil and oil field 
drilling material (The Earth Technology Corporation, 1984). Pits 1 through 3 are located east 
of Plant Shell Road and contain a black oily sludge material to an unknown depth. A drainage 
ditch trends south along the western edge of the pits before turning east along the southern edge 
of Pit 3 and discharging to Bayou La Carpe. A berm surrounds pits 1 through 3, but an 
overflow pipe in Pit 2 allows runoff from the pits to flow into the drainage ditch. Pit 4 is 
located west of Plant Shell Road and has apparently been backfilled and currently appears as a 
grassy field. 

2.4 SUMMARY OF PREVIOUS INVESTIGATIONS 

WESTON reviewed available EPA and LDEQ files to collect information regarding previous 
investigations completed at the Delta Shipyard. This information is summarized in the following 
paragraphs. 

• On 3 to 4 November 1980, Soil Testing Engineers, Inc. completed two 50-foot 
soil borings adjacent to the two closed pits located near the EBI office building. 
Soil samples were collected from the borings and submitted to a geotechnical 
laboratory for analyses. The results revealed the presence of clay throughout the 
boring interval. The clay in the O-to-15 foot range was found to have 
permeabilities ranging from 10"' centimeters per second (cm/sec) to 10"* cm/sec. 
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Two monitoring wells were installed near the borings, to depths of 13 and 20 feet 
below ground surface (Dave, 1980), 

• On 11 March 1981, Ecology and Environment, Inc. completed an EPA 
Preliminary Assessment. The rqwrt detailed available site history and indicated 
that the site received five hundred S5-gallon drums per year containing oily 
wastes and that waste manifests were maintained on-site (Ecology and 
Environment, Inc., 1981). 

• On 12 September 1984, The Earth Technology Corporation completed an EPA 
Site Inspection. The report summarized the closure of the two waste oil pits in 
early 1984. According to the rqwrt, the pits were first drained and samples of 
the oil sludge remaining in the bottom were collected. The sludge samples were 
then analyzed for corrosivity, toxicity, ignitability, and reactivity. Following 
LDEQ review of the sample results, the remaining sludge was reportedly mixed 
with 30 cubic yards of sandy soil prior to backfilling. Following the pit closures, 
an aboveground storage tank (AST) was installed to replace the pits in the oil-
water s^)aration process (The Earth Technology Corporation, 1984). 

• In June 1985, Wink Engineering collected sludge samples from pits 1 through 4. 
The report indicated that pits 1 through 3 were exposed and impoundment 4 was 
covered with a thin crust of fill material. The samples were an^yzed for volatile 
organic aromatics, cyanide, total phenol, flash point, pH, toxicity, and oil & 
grease. Based on the results, the report concluded that the site did not pose a 
threat to human health or the environment (Dussel, 1985). 

• WESTON completed a Site Inspection Prioritization (SIP) report in December 
1994. A limited number of sludge and drainage ditch sediment samples were 
collected in and around pits 1 through 4 during the investigation. The analytical 
results revealed the presence of several semivolatile organic compounds 
(WESTON, 1994). 

2.5 SOURCE CHARACTERISTICS AND SITE CONCERNS 

The following subsections describe information concerning the known or potential sources at the 
site and the constituents thought to be associated with each source, along with a summary of 
potential concerns associated with contaminant migration and exposure. 

2.5.1 Spyrce CbaracterirtitS 

Based on available background information, the potential sources identified at the site include 
six pits and an AST. The two closed pits each measured 75 feet by 35 feet by 5 feet in depth, 
are currently backfilled and covered with gravel, and are used as an employee parking lot. The 
AST has a capacity of 22,800 gallons and contains an unknown quantity of waste oil sludge, 
reportedly from historical Delta Shipyard activities. The AST is adjacent to the closed pits and 
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is encompassed by a 1-foot berm. Data detailing the chemical components of the closed 
impoundments and AST are not available. 

Based on the observations during WESTON's site reconnaissance, pits 1 through 4 warrant the 
most attention. Samples from the upper 2 feet of pits 1 through 4 and the associated drainage 
ditch were collected during the 1994 SIP. The analytical results of the pit samples indicated the 
presence of the following constituents: 

2-methylnaphthalene, [47 milligrams per kilogram (mg/kg)] 
Fluorene (5.1 mg/kg) 
Naphthalene (11.0 mg/kg) 
Phenanthrene (8.8 mg/kg) 
Barium (18,000 mg/kg) 

It should be noted that the samples collected from the pits were not composed of sludge present 
in the pits, but rather were collected from soil of the pit berms. This allowed the samples to 
be analyzed through the CLP. It is anticipated that the sludge in the pits contains higher 
concentrations of contaminants. Analyses of the drainage ditch sediment samples showed the 
following: 

Benzo(a)anthracene (6.0 mg/kg) 
Benzo(a)pyrene (4.1 mg/kg) 
Benzo(b)fluoranthene (6.1 mg/kg) 
Chrysene (5.3 mg/kg) 
Fluoranthene (13.0 mg/kg) 
Phenanthrene (5.0 mg/kg) 
Pyrene (12.0 mg/kg) 
Barium (20,500 mg/kg) 

2.5.2 Site Concerns 

Possible concerns associated with the sources at the site and the migration of or exposure to 
hazardous substances attributable to the site through the groundwater, surface water, soil 
exposure, and air pathways include the following: 

• The waste oil pits at the site are unlined, and as such, it is likely that a release 
to groundwater has occurred. However, due to the low permeability of 
subsurface soils and the lack of groundwater use in the site vicinity, the 
groundwater pathway appears to be of minor concern. 

• Based on the appearance of related hazardous constituents in pits 1 through 3 and 
the associated drainage ditch, the surface water pathway is of major concern at 
the site. The drainage ditch discharges to the perennial-flowing Bayou La Carpe 
approximately 50 feet southeast of pit 3. Drinking water intakes, fisheries, and 
sensitive environments are each located in the surface water pathway for the site. 
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A release to surface soil has been documented in the 1994 SIP report. However, 
the site is located in an industrial area and the pits are not frequented by workers. 
As such, the soil exposure pathway appears to be of minor concern. 

A release to air is of minor concern based on the results of historical field air 
monitoring and the low population density in the immediate site vicinity. 
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SECTION 3 
EXPOSURE AND MIGRATION PATHWAY CHARACTERISTICS 

Information regarding the groundwater, surface water, sod exposure, and air pathways is 
presented in the following subsections. Sampling and nonsampling data collected to date are 
addressed. Known data gaps are identified at the end of the section. 

3.1 GROUNDWATER PATHWAY 

The site is situated on Quaternary-age terrace and alluvial deposits composed primarily of silty 
clays. Borings logs completed during the November 1980 subsurface investigation show the 
presence of clay from the surface to a depth of 50 feet. Laboratory consolidation tests indicate 
the permeability of the upper 15 feet to be between 10"^ and 10 ® cm/sec. Two shallow 
monitoring wells were also completed during the 1980 investigation, but sample data from the 
wells are not available. However, water well information obtained from the Louisiana 
Department of Transportation and Development indicates that there are no drinking water wells 
within 1 mile of the site (LDOTD, 1996). 

3.2 SURFACE WATER PATHWAY 

The Delta Shipyard site is located near the confluence of several sizable streams, including 
Bayou La Caipe, the Houma Navigational Canal, the Intracoastal Waterway, and Bayou Black. 
Each of the streams receive frequent barge traffic from area industries. See Figure 3-1 for a 
schematic of the surface water bodies in the site vicinity. 

Surface runoff from pits 1 through 3 flows south in a drainage ditch that runs along the west side 
of the pits. After approximately 1,000 feet, the ditch discharges to Bayou La Caipe, the 
probable point of entry to the surface water pathway. Bayou La Carpe flows south 
approximately 4,000 feet to the confluence with the Houma Navigational Canal, which 
eventually discharges to the Gulf of Mexico. Surface water flow in all water bodies in the 
Houma area is generally to the south; however. Bayou La Carpe, the Houma Navigational 
Canal, and the Intracoastal Waterway are tidally influenced, which at times causes considerable 
northward flow. As a result, targets both downstream and upstream of the site are potentially 
impacted by the site. 

The Houma Water Plant (shown on Figure 3-1 as Water Plant No. 3) is located along the 
Intracoastal Waterway, approximately 2.5 miles upstream of the site. The Intracoastal Waterway 
is the main water source, but during times when advancing tides and associated brackish water 
reach the plant, intakes along nearby Bayou Black are used. Documentation of the northernmost 
point of saltwater intrusion is not available. However, for the puipose of this ESI, the intakes 
along Bayou Black will serve as that point. The Houma Water Plant supplies potable water to 
approximately 33,000 residents of Houma and the nearby towns of Dulac and Dularge (Ishigo, 
1996a). 
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Bayou La Carpe, the Intracoastal Waterway, and the Houma Navigational Canal are used as 
commercial fisheries near the site. Catfish and bass are generally caught in freshwater areas. 
When the tides bring brackish water, redfish become the main catch. The majority of area 
commercial fishing occurs farther south in the Houma Navigational Canal, but a local fishery 
specialist has estimated an annual catch within 5 miles of Houma at or below 1,000 pounds; 
fiirther south the annual total increases to approximately 10,000 pounds (Ishigo, 1996b). 

Based on available National Wetlands Inventory Maps, the Houma Navigational Canal is 
extensively bordered by wetlands (U.S. Fish and Wildlife Service, 1991 and 1992). Several 
federally threatened and endangered species are known to exist in Terrebonne Parish and include 
the piping plover, bald eagle, and brown pelican. However, based on available information, 
none of the species have been documented within the surface water pathway for the site (Rettig, 
1996). 

3.3 SOIL EXPOSURE 

Of the six pits and one AST at the site, only pits 1 through 3 have documented hazardous 
contamination within 2 feet below the ground surface. Public access to the pits is not restricted, 
but the site and surrounding properties have no apparent recreational value. In addition, the pits 
are surrounded by fairly dense vegetation. Land use in the site vicinity is primarily industrial 
and FBI maintains approximately 30 workers on-site. There is a trailer on-site immediately 
north of the employee parking lot (closed pits) that is home to two friends of Mr. Dean; 
however, there is no documented surficial contamination within 200 feet of the trailer. 

3.4 AIR PATHWAY 

The air pathway appears to be of minor concern based on the results of field air monitoring 
during the ESI site reconnaissance. In addition, there have reportedly been no disposal activities 
at the site for at least 10 years. However, field monitoring for organic vapors during the 1994 
SIP resulted in the detection of organic vapor concentrations in excess of 1,000 times greater 
than background readings at the surface-air interface of pits 1 through 3. Organic vapor levels 
in breathing zone were measured at 1 to 3 times greater than background. 

3.5 DATA GAPS 

Based on review of the background information available and observations made during the site 
reconnaissance, analytical data are needed from pits 1 through 3 for waste characterization and 
from the surface water pathway to determine the extent of off-site contaminant migration. 
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SECTION 4 
SAMPLING ACTIVITIES 

The activities planned for the ESI sampling visit are outlined in this section of the work plan. 
The sampling strategy presented is based on the operational history, known source waste 
characteristics, probable pathways of contaminant migration, and likely targets related to the site. 
The ESI field activities will focus on both on- and off-site sampling to document and characterize 
hazardous waste sources at the site and to identify observed contamination or releases. 

WESTON will complete waste, sediment, and surface water sampling activities as part of the 
ESI. Samples will be collected using sampling techniques and QC procedures that meet EPA 
Region 6, EPA CLP, and WESTON guidelines. The specific tasks that will be performed 
during the sampling visit are described in Subsections 4.2, 4.3, and 4.4. It is expected that the 
tasks will be completed in the order outlined in these subsections. However, some tasks may 
overlap with others. General information for each task is provided as instructions to guide the 
field team. 

It is important to note that the intent of the sampling mission is to sample what appear to be the 
most contaminated materials in the areas targeted for sampling. Based on the results of the site 
reconnaissance, WESTON has selected locations for sampling that appear to be those most likely 
to provide positive evidence of the presence of hazardous substances on- and off-site. 

4.1 FIELD PERSONNEL 

WESTON plans to have a field team of three people to complete the tasks described in the 
following subsections. The anticipated personnel, along with their respective project roles and 
responsibilities, are identified in Table 4-1. 

4.2 MOBILIZATION TASKS 

The tasks that the WESTON field team will complete prior to sampling are described in this 
subsection. 

4.2.1 Task 1—^Mobilization 

The WESTON field team will mobilize from the WESTON Regional Equipment Stores (RES) 
warehouse in Houston, Texas. One or two team members will load equipment for the sampling 
visit in a van, quality-checking the equipment in the process. An equipment checklist will be 
used to verify that the necessary sampling equipment is included in the mobilization. 

As part of the mobilization effort, the field team will assemble the required sample containers 
and CLP documentation prior to leaving for the site, as time permits. The sample tags, sample 
numbers, and custody seals needed for each sample station will be placed in a plastic lock-top 
bag. The sample station number will be labeled in ink on each bag. This process will facilitate 
sampling efforts once the fieldwork begins. When the required sampling equipment has been 
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loaded, one or two field team members will drive the equipment van to the site on the day 
before sampling activities are scheduled to begin. The remaining field team member(s) may 
drive or fly to the site. The field team generally will meet at its place of lodging, if any, before 
proceeding to the site. WESTON will inform the EPA Work Assignment Manager (WAM) of 
the sampling mission and its fmal schedule 2 weeks before the start date of the fieldwork. 

Once at the site, the field team leader will meet with the site and EPA representatives, if 
present. The access agreement should be shown to the site representative to reconfirm site 
access. A copy of the Consent for Access form signed by the site representative is included as 
Appendix A. 

As part of initial mobilization reconnaissance activities before going on-site, the WESTON team 
will drive the route from the site to the nearest hospital. 

4.2.2 Task 2—^Health and Safety Meeting and Protocol 

After arriving at the site and checking in with the site representative, if present, the WESTON 
field team leader and the Site Health and Safety Coordinator (SHSC) will conduct a meeting to 
review the technical aspects of the project and discuss the site-specific HASP and related 
WESTON Standard Operating Procedures (SOPs) with the sampling team. The HASP and 
related SOPs are provided in this work plan as Appendix B. After this meeting, a copy of the 
HASP, with the map to the hospital on the first page, will be placed on the dashboard of the 
field vehicle designated for emergency use. 

The fieldwork will be conducted in accordance with the site-specific HASP. The sampling team 
generally will work with Level-D personal protective clothing and equipment as specified in the 
HASP, as long as air-monitoring results justify this level of protection. The monitoring 
instruments to be used are specified in the HASP. A designated team member will perform a 
field calibration check and overall inspection of the monitoring instruments each day prior to 
sampling. Depending on the air monitoring results, the sampling team may be required to 
upgrade to a Level-C personal protection status if one or more of the air-monitoring action levels 
listed in the HASP are met or exceeded. 

At the start of each day and as necessary at other times during the sampling visit, the field team 
leader will conduct safety meetings to reiterate site concerns and address any new technical or 
safety issues. For stream sediment sampling, WESTON will use a moderate size boat to 
traverse the streams and travel between sampling locations. The field team leader will be 
responsible for ensuring that boating safety protocols are adhered to and that sampling activities 
are terminated in the event of bad or deteriorating weather conditions. 

4.2.3 Task 3—Initial Sample Location Reconnaissance 

After the safety meeting is conducted, the WESTON field team leader will meet with the site 
representative and any EPA representative present to complete an initial survey of the sample 
locations indicated in the work plan. This will be done to allow the field team leader to become 
familiar with the area of investigation, verify that sample locations are accessible, and identify 
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potential health and safety concerns at each location. This initial reconnaissance will be 
conducted from the support zone as much as possible. If entry into a potential exclusion zone 
is required for this task, a second WESTON team member will accompany the field team leader 
to perform air monitoring during the reconnaissance. 

If a sample location is found to be inaccessible for some reason, alternative sample locations 
may be chosen in consultation with the WESTON Project Team Leader (PTL). The PTL will 
communicate alterations in the work plan to the WESTON Site Manager and EPA WAM. 

4.2.4 Task 4—Acquisition of Off-Site Access 

Prior to performing sampling activities, the owners of any off-site properties for which sampling 
has been proposed will be contacted. Unless and EPA representative designated by the WAM 
to obtain off-site access is present in the field, the WESTON PTL will obtain permission from 
the owners for WESTON to collect samples from their property. The owners of off-site 
properties targeted for sampling will be provided with a fact sheet explaining the investigation, 
if one is available. 

4.2.5 Task 5—CommanH Pnst Establishment 

After the safety meeting has been held, the WESTON team will establish a command post in an 
accessible location at the site in an area generally thought to be unaffected by site operations, 
if such an area is available. The command post will be located in the support zone in which 
work may proceed in Level D without continuous air monitoring. Access to the exclusion zone 
and contaminant reduction zone established around the on-site waste sources will be controlled 
through the command post. 

The command post wiU include the following; 

• An equipment staging area where equipment can be prepared for use. 

• A decontamination area (as specified in the HASP, Appendix B) where field 
personnel and equipment can be decontaminated. 

• A sample management area where samples can be labeled, preserved, and 
packaged. 

Sampling activities to be performed in off-site areas, if any, will mobilize from the on-site 
command post. 

4.3 SAMPLING TASKS 

Field tasks 6 through 12 associated with the collection of samples are described in the following 
subsections. Sample locations are shown in Figures 4-1 and 4-2 at the end of this section. 
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4.3.1 Task 6—^Documentation of Field Activities 

The WESTON field team leader will document in a logbook the activities performed during the 
sampling visit, as well as other significant observations made throughout the field investigation. 
The field team leader will keep a chronological log of field activities in the logbook. In 
addition, the field team leader will take photographs to support the observations documented in 
the logbook. 

The documentation recorded in the logbook for each sample location wiU include the following: 

Sample station number. 

Sample location (including the depth and the distance and bearing from a fixed 
reference point). 

Sample description (matrix, color, odor, OVA responses, etc.). 

CLP sample numbers and tag numbers. 

Date and time of sample collection. 

Conditions around the sample location. 

4.3.2 Task 7—Equipment Decontamination 

Prior to sampling, the WESTON field team will decontaminate the sampling equipment that will 
come in contact with the samples during collection procedures. Equipment decontamination will 
be performed at the command post. To complete the decontamination process, the following 
steps will be taken; 

• Wash equipment in a tub or bucket with a mixture of potable water and Liquinox 
(or other nonphosphate detergent). 

• Rinse in a bucket with potable water. 

• Rinse with deionized water. 

• Allow to air dry. 

To minimize the need for decontamination, WESTON will use dedicated sampling equipment, 
when available, for each sample station. WESTON will decontaminate the sampling equipment 
at the command post before and after use. The amount of rinsate water generated will be kept 
to a minimum, and the rinsate water generated during the decontamination processes will be 
collected in a small drum or 5-gallon buckets. 

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN 
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 

aros;46032631 :delta.twp|jsf) 4-4 



At the end of the field activities, the water will be disposed of at the end of the sampling mission 
in accordance with Task 17, discussed later in this work plan. 

4.3.3 Task 8—Waste Sampling 

WESTON will collect waste source samples at six sample stations (POl through P06) during the 
field investigation to characterize pits 1 through 3. The waste samples will be collected from 
the 2-to-24 inch depth interval using a hand core sediment sampler. The waste samples will be 
collected in gener^ accordance with the waste sampling operating procedures provided in 
Appendix C. The waste samples that WESTON will collect are summarized in Tables 4-2 and 
4-3 and shown on Figure 4-1. 

4.3.4 Task 9—Soil Sampling 

WESTON will not collect any soil samples as part of this investigation. 

4.3.5 Task 10—Sediment Sampling 

WESTON will collect drainage ditch and stream bottom sediment samples at 25 sample stations 
(DOl through D25) during field investigation in order to document the extent of contaminant 
migration in the surface water pathway. The sediment samples that WESTON will collect are 
summarized in Tables 4-2 and 4-3 and shown on Figures 4-1 and 4-2. 

Drainage ditch sediment samples will be collected at four sample stations (DOl through D04) 
from the on-site drainage ditch bordering pits 1 through 3. The drainage ditch samples will be 
collected from the O-to-24 inch depth interval using disposable plastic scoops or a hand core 
sediment sampler. 

The stream bottom sediment samples will be collected from the O-to-6 inch depth interval using 
a deep lake bottom dredge. This type of sampler is designed to collect all types of benthos 
sediments on all varieties of bottoms, except those of the hardest clay. A hand core sediment 
sampler with extension handles will be used if the bottom consistency is too hard or vegetated 
to allow the dredge sampler to work effectively. Bottom sediment samples will be collected at 
21 sample stations (DOS through D25) in Bayou La Caipe, the Houma Navigational Canal, the 
Intracoastal Waterway, and Bayou Black. The samples will be collected at seven cross-sections 
of the streams, detailed as follows: three sample locations will be located at each cross-section, 
and will consist of one sample collected from the middle of the channel and one sample collected 
near each bank. 

WESTON will use a moderate size boat to traverse the streams and travel between sampling 
locations. When the appropriate sampling location has been identified, an anchor will be 
deployed from the boat, if necessary, to maintain position. A rod will then be used to probe the 
consistency of the bottom sediments to determine the appropriate sampling device. If necessary, 
the boat will be equipped with a tripod and winch system for dredge sampler retrieval. 
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4.3.6 Task 11—Surface Water Sampling 

WESTON will collect surface water samples at three sample stations (WOl through W03) to 
determine if nearby drinking water intakes along the Intracoastal Waterway and Bayou Black 
have been impacted by hazardous contamination. The surface water samples that WESTON will 
collect are summarized in Tables 4-2 and 4-3 and shown on Figure 4-2. 

4.3.7 Task 12—Groundwater Sampling 

WESTON wdl not collect any groundwater samples because there are no identified drinking 
water wells located within 1 mile of the site (LDOTD, 1996). 

4.3.8 Task 13—Quality Assurance/Oualitv Control 

As part of the site investigation, quality assurance/quality control (QA/QC) samples will be 
collected to verify the validity of the laboratory results and to determine if the sample integrity 
may have been compromised as a result of field or laboratory procedures. The specific QA/QC 
samples that will be collected are summarized in Tables 4-2 and 4-3, and described in the 
following paragraphs. 

Blind duplicate samples will be collected at a frequency of 1 per 10 samples for each sample 
matrix, and submitted with the original samples in order to evaluate the reproducibility of the 
laboratory methods and results. Efforts will be made to collect the duplicate sample in a 
location where there is either visual evidence of contamination, or where contamination is 
suspected. The duplicate sample will be a split or replicate of the original sample and will be 
submitted for the same laboratory analyses as the original. To this end, blind field duplicate 
samples will be collected at sample stations D02, D03, DOS, P06, and W02. 

Equipment blank samples will be collected at a frequency of 1 per day to evaluate the 
effectiveness of decontamination procedures. The samples wiU be collected by pouring 
deionized water over decontaminated equipment (i.e. hand core or dredge sediment sampler) and 
collecting the rinse water in the appropriate sample containers. 

4.3.9 Task 14—Sample Management 

WESTON will manage the samples collected during the ESI in a manner consistent with EPA 
and EPA CLP guidelines. Specific guidelines are provided in the following subsections. 
Additional guidelines are provided in Appendix D. 

4.3.9.1 Sample Container Decontamination 

When a sample is collected and returned to the command post, the Sample Manager will see that 
the outside of each container is decontaminated. To decontaminate the sample containers, each 
sample container will be washed with deionized water and dried with a paper towel. 
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4.3.9.2 Sample Documentation 

Each sample will be appropriately documented and identified using the appropriate EPA CLP 
labels, tags, and forms. The following guidelines will be used: 

• Each sample station will receive a set of CLP sample numbers. Samples for 
organic analysis will receive sample numbers beginning with "F," the inorganic 
samples will receive sample numbers beginning with "M," and samples for 
special analyses wiU receive sample numbers beginning with "S." 

• Each bottle or jar for a sample station will receive a sample number sticker, a 
sample tag, and a custody seal. 

• The sample information will be written on the appropriate traffic reports/chain-of-
custody forms, which will remain with the samples. 

Additional information regarding sample documentation procedures is included in Appendix C. 

4.3.9.3 Sample Packaging 

Once labeling is completed, the Sample Manager and field team leader will review the sample 
documentation for accuracy before the samples are packaged for shipping. Once this QA check 
is completed, the samples will be packaged in coolers using the following guidelines: 

• Each sample bottle or jar will be placed within a lock-top bag, which will be 
subsequently sealed. 

• The bottles and jars will be placed into coolers. Samples for organic, inorganic, 
and special analyses will be placed into different coolers, as they typically will 
be going to different laboratories. 

• Vermiculite will be poured and packed into the spaces around the sample 
containers to fill empty space and help prevent breakage during transport. 

• At least two lock-top bags filled with ice will be placed on the samples in each 
cooler to help maintain the ice chest temperature at approximately 4 °C. 
Additional vermiculite may be added on top of the ice to fill the cooler. 

• The appropriate traffic report/chain-of-custody forms (laboratory copies only) will 
be sealed inside a plastic lock-top bag and taped to the inside of the cooler lid. 

• The coolers will then be closed, and they will be sealed with strapping or packing 
tape and at least two EPA custody seals (on opposite sides of the cooler). Also, 
if samples need to be left unattended, they will be packed in a cooler and the 
cooler will be sealed with custody tape and stored in a secured place. 
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4.3.9.4 Sample Shipping 

When sampling is completed for a given day, the sampling team will ship the samples by 
Federal Express Priority Overnight Service (at government rate) to the assigned laboratories for 
analytical testing. The names and addresses of the laboratories will be provided by EPA by the 
Friday prior to the week that sampling activities are scheduled. Additionally, WESTON will 
subcontract a laboratory to perform high concentration CLP compatible data analyses for the 
samples to be collected from the on-site pits. After shipping the samples, the Sample Manager 
will contact the EPA Contract Laboratory Analytic Services Support (CLASS) with information 
concerning the shipment. 

4.3.10 Task 15—Sample Receipt Form Completion 

Following sampling activities at the site or at off-site locations, the WESTON field team leader 
win provide an EPA Receipt for Samples form to the representatives of the property sampled. 
The property representatives need to sign these forms, and the field team leader should provide 
the property owners with a carbon copy of the signed form. These forms will identify the date, 
location, and type of each sample collected. The forms will be forwarded to EPA as part of the 
final ESI report. An example Receipt for Samples form is included in Appendix D. 

4.4 DEMOBILIZATION AND OTHER ACTIVmES 

The remaining tasks will be completed by the field team after all samples are collected and 
shipped and after the field team leader acquires the consent of the WESTON PTL or Site 
Manager. 

4.4.1 Task 16—^Demobilization 

Following the completion of all sampling activities, the field team will decontaminate, package, 
and transfer all nondisposable sampling equipment back to the WESTON RES warehouse in 
Houston, Texas. The command post and decontamination areas wiU also be dismantled. 
WESTON wUl, as possible, leave the site in the same condition it was prior to the investigation. 

4.4.2 Task 17—^Decontamination Rinsate Water Disposal or Staging 

After completing sampling activities, the field team leader will request permission from the site 
representative, if present, to dispose of the decontamination rinsate water in a known or 
suspected source area at the site. If permission is granted, the water will be disposed of on-site. 
If the site representative is not present during the fieldwork and the site is inactive and 
abandoned, WESTON generally will dispose of the water on-site unless the site representative 
has previously objected to this practice. The WESTON PTL will inform the site representative 
of WESTON'S intent to dispose of the rinsate water on-site when the field team leader is notified 
of the dates of the sampling visit. 

If the site representative will not grant permission for on-site rinsate water disposal, the rinsate 
water will be transferred to a small drum. The rinsate water will be sampled using protocol 
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similar to that used for surface water sampling. The drum of water then will be sealed with 
EPA custody tape, labeled, and staged in an area of the site designated by the site representative. 

4.4.3 Task 18—Background Information Acquisition 

While in the field, the WESTON field team leader and other designated personnel may collect 
background information needed to close project data gaps, as time allows. Activities may 
include visiting city offices to collect local agency file information and to obtain maps, locating 
water wells in the area, or driving along the surface water pathway to visually document 
fisheries and wetlands. Background research tasks will be assigned to the field team leader by 
the PTL once sampling activities are completed. In general, only one or two of the field team 
members will be assigned background research tasks and only if time allows. 

4.5 COMMUNITY RELATIONS 

Persons requesting site information from the WESTON field team will be instructed to submit 
a Freedom of Information Act Request to Freedom of Information Officer, U.S. EPA Region 
VI, 1445 Ross Avenue, Dallas, Texas 75202-2733. Reporters will be instructed to contact 
EPA's Office of External Affairs at (214) 665-2200 or contact the EPA representative in the 
field if one is present. The WESTON field team leader will notify the WESTON PTL or Site 
Manager immediately, if reporters are present at the site. WESTON personnel in the office in 
turn will notify the EPA WAM. 

4.6 FIELD FOLLOWUP MEMORANDUM 

As stated in WESTON's Generic Expanded Site Inspection Work Plan, WESTON will submit 
a memorandum to the WAM describing any alterations that were made to the work plan in the 
field. This memorandum will also serve to notify the WAM of any conditions observed at the 
site that appeared to represent an imminent threat. 

4.7 REPORT PREPARATION 

After receipt of the validated analytical data, WESTON will prepare the final report for the ESI. 
The report will contain information as specified in WESTON's Generic Expanded Site Inspection 
Work Plan and by regional guidance. The report format wiU include the following: 

• An introduction describing the background and purpose of the investigation. 

• A site characteristics section describing the site location, operating history, source 
waste characteristics, and site concerns. 

• A sampling activities section describing the field activities completed during the 
ESI. 
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• Individual sections for the groundwater, surface water, soil exposure, and air 
pathways, describing the environmental conditions at the site, likelihood of a 
release, targets, and relevant analytical data. 

• A summary and conclusions section discussing the major site concerns. 

• A reference list. 

• Photographs, field notes, and other reference material (included as appendices). 
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EXPANDED SITE DVSPECTION 
TASK WORK PLAN 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LOUISIANA 

EPA CERCLA ID NO. LAD058475419 

TABLE 4-1 

ANTICIPATED PROJECT PERSONNEL 

NAME TrrLE- ROLES PROJECT RESPONSmiLrriES 

Eric Tate Assistant Engineer II Project Team I £ader/ 
Field Team Leader 

• Project coordination in the 
WESTON office. 

• Implementation of the Task Work 
Plan in the field and final sample 
location selection. 

• Sampling oversight and quality 
control. 

• Logbook documentation and 
photography. 

• Public relations and client 
interactions. 

Dennis Hayes Associate Geologist Site Safety Officer • Implementation of the Health and 
Safety Plan in the field. 

• Safety oversight. 
• Air monitoring equipment 

calibration. 
• Sample collection. 
• Equipment management and 

decontamination. 

Pam Quackenbush Associate Engineer Sample Manager • Sample documentation, packaging, 
and shipping. 

• EPA CLASS/RSCC coordination. 
• Sample management. 
• Equipment management and 

decontamination. 
• Mobilization/Demobilization. 

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC.. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN 
WHOLE OR IN PART WITHOUT THE EXPRESS. WRITTEN PERMISSION OF EPA. 

arcs:46032631 idelta.twpljsf) 4-13 



Table 4-2 
Delta Shipyard (CERCLIS ID LAD058475419) 
Sampling Station Descriptions and Rationales 

Station 
Identification/Type Description Rationale 

Sample 
Identification/QC Type 

DOl 
Background 

Drainage ditch sample located 
approximately 400 feet north of the Pit 
2 overflow pipe. 

Low concentration sediment sample 
collected to establish on-site 
background constituent 
concentrations. 

DO 1-51-1 
Normal 

D02 
Characterization 

Drainage ditch sample located beneath 
the Pit 2 overflow pipe. 

Low concentration sediment sample 
collected to document contamination 
in the overland flow path. 

D02-51-1 
Normal 

D02-52-1 
Duplicate 

D03 
Characterization 

Drainage ditch sample located near 
the southwestern comer of Pit 3. 

Low concentration sediment sample 
collected to document contamination 
in the overland flow path. 

D03-51-1 
Normal 

D03-52-1 
Duplicate 

D04 
Characterization 

Drainage ditch sample located at the 
probable point of entry to the surface 
water pathway. 

Low concentration sediment sample 
collected to document contamination 
in the overland flow path. 

D04-51-1 
Normal 

DOS 
Characterization 

Located in Bayou La Carpe at the 
PPE. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D05-51-1 
Normal 

D05-52-1 
Duplicate 

D06 
Characterization 

Located in Bayou La Carpe at the 
PPE. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D06-43-1 
Rinsate Blank 

D06-51-1 
Normal 

D07 
Characterization 

Located in Bayou La Carpe at the 
PPE. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D07-51-1 
Normal 

DOS 
Charaaerization 

Located approximately 500 feet south 
of the site at the fork in Bayou La 
Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D08-51-1 
Normal 

THIS DOCUMENT WAS PREPARED BY ROY F, WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART 
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Table 4-2 (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 
Sampling Station Descriptions and Rationales 

Station 
Identification/Type I^ciipiion Rationale 

Sample 
Identification/QC Type 

D09 
Characterization 

Located approximately 500 feet south 
of the site at the fork in Bayou La 
Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D09-51-1 
Normal 

DIO 
Characterization 

Located approximately 500 feet south 
of the site at the fork in Bayou La 
Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

DlO-51-1 
Normal 

Dll 
Characterization 

Located in Bayou La Carpe, 
approximately 4,000 feet downstream 
of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

Low concentration sediment sample 
collected to dociunent contamination 
in the surface water pathway. 

Dll-51-1 
Normal 

D12 
Characterization 

Located in Bayou La Carpe, 
approximately 4,000 feet downstream 
of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D12-51-1 
Normal 

D13 
Characterization 

Located in Bayou La Carpe, 
approximately 4,000 feet downstream 
of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D13-51-1 
Normal 

D14 
Background 

Located near the drinking water intake 
along Bayou Black. 

Low concentration sediment sample 
collected to establish off-site 
background constituent concentrations 
in the surface water pathway. 

D14-51-1 
Normal 

D15 
Background 

Located near the drinking water intake 
along Bayou Black. 

Low concentration sediment sample 
collected to establish off-site 
background constituent concentrations 
in the surface water pathway. 

D15-43-1 
Rinsate Blank 

D15-51-1 
Normal 

D16 
Background 

Located near the drinking water intake 
along Bayou Black. 

Low concentration sediment sample 
collected to establish off-site 
background constituent concentrations 
in the surface water pathway. 

D16-51-1 
Normal 

D17 
Characterization 

Located near the Water Plant No. 3 
drinking water intake along the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to dociunent contamination 
in the surface water pathway. 

D17-51-1 
Normal 
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Table 4-2 (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 
Sampling Station Descriptions and Rationales 

Station 
Identification/Type Description Rationale 

Sample 
Identification/QC Type 

D18 
Characterization 

Located near the Water Plant No. 3 
drinking water intake along the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D18-51-1 
Normal 

D19 
Characterization 

Located near the Water Plant No. 3 
drinking water intake along the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D19-51-1 
Normal 

D20 
Characterization 

Located in the Houma Navigational 
Canal, approximately 4,000 feet 
downstream of the confluence with the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D20-51-1 
Normal 

D21 
Characterization 

Located in the Houma Navigational 
Canal, approximately 4,000 feet 
downstream of the confluence with the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D21-51-1 
Normal 

D22 
Characterization 

Located in the Houma Navigational 
Canal, approximately 4,000 feet 
downstream of the confluence with the 
Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D22-51-1 
Normal 

D23 
Characterization 

Located in the Houma Navigational 
Canal, approximately 2,000 feet 
downstream of the confluence with 
Bayou La Carpe. 

Low concentration sediment sample 
collected to docimient contamination 
in the surface water pathway. 

D23-51-1 
Normal 

D24 
Characterization 

Located in the Houma Navigational 
Canal, approximately 2,000 feet 
downstream of the confluence with 
Bayou La Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D24-51-1 
Normal 

D25 
Characterization 

Located in the Houma Navigational 
Canal, approximately 2,000 feet 
downstream of the confluence with 
Bayou La Carpe. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

D25-43-1 
Rinsate Blank 

D25-51-1 
Normal 

POl 
Characterization 

Located in Pit 1 High concentration waste sample 
collected for source characterization. 

POl-71-1 
Normal 

P02 
Characterization 

Located in Pit 1. High concentration waste sample 
collected for source characterization. 

P02-43-1 
Rinsate Blank 

P02-71-1 
Normal 
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Table 4-2 (Continued) 
Delta Shipyard (CERCLIS ID LAD0584754I9) 
Sampling Station Descriptions and Rationales 

Station 
Mentification/Type Description Rationale 

Sample 
Identification/QC Type 

P03 
Characterization 

Located in Pit 2. High concentration waste sample 
collected for source characterization. 

P03-71-1 
Normal 

P04 
Characterization 

Located in Pit 2. High concentration waste sample 
collected for source characterization. 

P04-71-1 
Normal 

P05 
Characterization 

Located in Pit 3. High concentration waste sample 
collected for source characterization. 

P05-71-1 
Normal 

P06 
Characterization 

Located in Pit 3. High concentration waste sample 
collected for source characterization. 

P06-71-1 
Normal 

P06-72-1 
Duplicate 

WOl 
Background 

Located at the drinking water intake at 
the Bayou Black pump station. 

Low concentration smface water 
sample collected to establish 
background constituent concentrations 
in the surface water pathway. 

WOl-11-1 
Normal 

W02 
Characterization 

Located at the Water Plant No. 3 
drinking water intake along the 
Intracoastal Waterway. 

Low concentration pre-treatment water 
sample collected to document 
contamination in the surface water 
pathway. 

W02-11-1 
Normal 

W02-I2-1 
Duplicate 

W03 
Characterization 

I -ocated at the Water Plant No. 3 along 
the Intracoastal Waterway. 

Low concentration post-treatment 
water sample collected to document 
contamination in the surface water 
pathway. 

W03-11-1 
Normal 
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EXPANDED SITE INSPECTION 
TASK WORK PLAN 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LOUISIANA 

EPA CERCLA ID NO. LAD058475419 

TABLE 4-3 

SAMPLING INFORMATION 

SAMPLE 
MATRIX 

NUMBER AND 
TYPE OF 

CONTAINERS 
REQUIRED PER 

SAMPLE 
ANALYSES 
REQUIRED 

SAMPIE 
PRESERVATION 

REQUIRED 

Waste Two 4 oz. glass jars 
One 8 oz. glass jar 
One 8 oz. glass jar 

Volatiles 
BNAs/Pesticides/PCBs 
Metals/Cyanide 

Cool to 4 °C 
Cool to 4 °C 
Cool to 4 °C 

Sediment Two 4 oz. glass jars 
One 8 oz. glass jar 
One 8 oz. glass jar 

Volatiles 
BNAs/Pesticides/PCBs 
Metals/Cyanide 

Cool to 4 °C 
Cool to 4 °C 
Cool to 4 °C 

Water Two 40-mT, vials 
Four 1-L glass bottle 
One 500 mL plastic bottle 

One 500 mL plastic bottle 

Volatiles 
BNAs/Pesticides/PCBs 
Total Metals 

Cyanide 

Cool to 4 °C 
Cool to 4 °C 
Cool to 4 °C and 
preserve with NaOH 
Cool to 4 °C and 
preserve with HNOj 
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SECTION 5 
PROJECT INFORMATION 

This section outlines basic project management information for the ESI. Details concerning key 
persoimel and the project schedule are provided. Reference should be made to WESTON's 
Generic Expanded Site Inspection Work Plan (WESTON Document Control Number 4603-26-
0002) for more detailed information concerning WESTON's project management plan. 

5.1 KEY PRO.TECT PERSONNEL 

The anticipated key project personnel for this ESI assignment are shown on Figure 5-1. 

5.2 PROTECT SCHEDULE 

The overall project schedule is summarized in Table 5-1. 

5.3 SAMPLING VISIT SCHEDULE 

Sunday 8:00 p.m. Team members arrive in Houma, Louisiana. 

Monday 8:00 a.m. Team arrives at site and conducts site health and safety meeting. 
Samplers establish command post. Field Team Leader and Sample 
Manager prepare sample tags and labels. 

9:00 a.m. Team collects waste and drainage ditch sediment samples. Sample 
Manager documents samples. 

12:00 p.m. Lunch. 

1:00 p.m. Team verifies sample documentation and packages samples. 

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express 
to ship samples. Samplers decontaminate and load equipment and 
depart the site for the day. 

Tuesday 8:00 a.m. Team arrives at site and holds brief safety meeting. Samplers 
establish command post. Field Team Leader and Sample Manager 
prepare sample tags and labels. 

9:00 a.m. Team launches boat and collects stream bottom sediment samples. 
Sample Manager documents samples. 
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2:00 p.m. Return to shore. Team verifies sample documentation and packages 
samples. 

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express 
to ship samples. Samplers decontaminate and load equipment and 
depart the site for the day. 

Wednesday 8:00 a.m. Team arrives at the site and holds brief safety meeting. Samplers 
establish command post. Field Team Leader and Sample Manager 
prepare sample tags and labels. 

9:00 a.m. Team launches boat and collects stream water and bottom sediment 
samples. Sample Manager documents samples. 

2:00 p.m. Return to shore. Team verifies sample documentation and packages 
samples. 

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express 
to ship samples. Samplers decontaminate and load equipment and 
depart the site for the day. 

Thursday 8:00 a.m. Team arrives at the site and holds brief safety meeting. Samplers 
establish command post. Field Team Leader and Sample Manager 
prepare sample tags and labels. 

9:00 a.m. Team launches boat and collects the remainder of the stream water and 
bottom sediment samples. Sample Manager documents samples. 

2:00 p.m. Return to shore. Team verifies sample documentation and packages 
samples. 

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express 
to ship samples. Samplers decontaminate and load equipment and 
depart the site for the day. Team demobilizes and returns to Houston. 

Friday Contingency 

5.4 IMPORTANT PHQNE NUMBERS 

Important phone numbers that may be needed by the field team leader include the following: 

• Local Hospital: (504) 873-2200 
• WESTON 24-hour Emergency: (800) 229-3674 
• WESTON Office: (713) 621-1620 

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN 
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• WESTON RES: (713) 957-3267 
• WESTON RES PAGER: (800) 409-2261 
• EPA WAM (Lon Biasco): (214) 665-6673 
• EPA RSSC (Myra Perez/Christy McDowell): (713) 983-2130/(713) 983-2137 
• EPA (CLASS-Jonathan Rude): (703) 519-1471 
• Place of Lodging in the Field: To be determined 
• Federal Express (National): (800) 238-5355 
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FIGURE 5-1 
ANTICIPATED KEY PERSONNEL 

Myra Perez 

Lon Biasco 

EPA Region VI WAM 

John DiFHippo, Jr., 
P.E. 

EPA Region VI RSCC 

Barry Simmons, P.E. 

WESTON CLP 
Coordinator 

Pam Quackenbush 

Barry Simmons, P.E. 

Asst. Zone Program 
Mgr. 

Robert Beck, P.E. 

Site Manager 

Eric Tate 

Project Te 
Field Tea 

am Leader/ 
im Leader 

Zone Program 
Manager 

Cecilia Shappee, P.E. 

Quality Assurance 
Officer 

Darryl Drenon 

Regional Safety 
Officer 

Dennis Hayes 

Field Sample Manager Site Health and 
Safety Officer 
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EXPANDED SITE INSPECTION 
TASK WORK PLAN 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LOUISIANA 

EPA CERCLA ID NO. LAD058475419 

TABLE 5-1 

PROJECT SCHEDULE 
(1996) 

TARGET MILESTONES MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER 

SITE RECONNAISSANCE IHI 

WORK PLAN SUBMITTAL TO EPA 

WORK PLAN REVIEW/APPROVAL BY EPA 

LABORATORY SPACE REQUEST 1 
EQUIPMENT MOBILIZATION 1 
FIELD SAMPLING VISIT 

DATA ANALYSIS BY EPA LAB/CLP LAB 

DATA VALIDATION BY EPA 

REPORT WRITING 

REPORT QUALITY ASSURANCE 

REPORT SUBMISSION 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 6 

1445 ROSS AVENUE. SUITE 1200 

DALLAS. TEXAS 75202-2733 

7 February 1996 

TTRGENT LEGAL MATTER - PROMPT REPLY NECESSARY 

CERTIFIED MAIL/RETURN RECEIPT REQUESTED - Z 348 084 297 

EPALD. NO.: LAD058475419 

ATTN: Mr. Lynn Dean 
No. 1 Dean Street 
Braithwaite, Louisiana 70040 

RE: EPA Ejqmded Site Inspection 
Site Access Request 
Delta Shipyard, Houma, Louisiana 

Dear Mr. Dean: 

The purpose of this letter is to request you to voluntarily permit the U.S. Environmental 
Protection Agency (EPA), and its office, employees or rq)resentatives, authorized by EPA, 
including but not limited to Roy F. Weston, Inc. (WESTON#), (Contract No. 68-W9-0015), 
access to the above refoenced property located at 201 Industrial Boulevard in Houma, Louisiana 
so that EPA can enforce the provisions of the Comprehensive Environmental Re^Kmsibility 
Compensation and Liability Act (CERCLA), as amended, 42 U.S.C. § 9601 £t copy 
pertinent documents or records, inspect the site, and obtain samples of any suspected hazardous 
substance or pollutant or contaminant found on site. A description of the property or a map 
identifying the site for which access is required is attached. 

Specifically, WESTON has been requested by the EPA, Region 6 to conduct an Esqnnded Site 
Inspection of the Delta Shipyard Site to further assess the degree of risk to the public health, 
welfiue, and environment related to hazardous substances, pollutants or contaminants that may 
be presoit at the site. Based on preliminary file information, EPA finds it necessary to perform 
this Expanded Site Inq)ection at your site pursuant to 40 CI^ 3(X).400 Subpart E. 

Section 104(e) of CERCLA, 42 U.S.C. Section 9604(e), explicitly grants EPA the authority to 
enter a property at reasonable times to inspect and obtain samples from any location of any 
suspected hazardous substance or pollutant or contaminant. Further, the dted section authorizes 
EPA to require any person who has or may have information relating to any of the following 
to furnish information or documoits relating to: 
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7 February 1996 
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1. The identification, nature and quantity of materials which have been or are 
generated, treated, stored, or disposed of at vessel or facility, or transported to 
a vessel or facility; 

2. The nature or extent of a release of a hazardous substance, or pollutant, or 
contaminant at or from a vessd or facility; 

3. Information relating to the ability of a person to pay for or perform a cleanup. 

It is EPA policy to seek voluntary cooperation from the public when possible. Consequently, 
EPA is making this request for access to the property and records mentioned above. EPA h(q)es 
that you will volunta]^y comply by signing, dating and returning the enclosed Consent for 
Access to Property, to the addr^s indicated below within seven days of your receipt of this 
letter. Please mail it to: 

Eddie Sierra 
Superfimd Site Assessment (6SF-RA) 
USEPA Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

If EPA does not receive the enclosed consent for access to the property, signed and dated by 
you, EPA will treat your failure to respond as a denial of access. Please note that EPA will not 
agree to conditions which will restrict or impede the manner or extent of an inspection or 
response action, impose indemnity or compoisatory obligations on EPA, or operate as a release 
of liability. Should you impose conditions of this nature in the consent for access to the 
property, EPA will treat this as a denial of consent. 

Failure to grant EPA access may result in the issuance of an order directing compliance with 
EPA's request for access. Failure to comply with such an order may result in a civil action in 
United States District Court to enjoin compliance with the order. EPA may also seek the 
assessment of a dvil praalty not to exceed $25,000 per day of noncompliance with the order. 
You may assert a business confidentiality daim covering part of the information you submit in 
response to fbis request. Any such daim must be made by placing on (or attaching to) the 
informatiQn, at the time it is submitted to EPA, a cover sheet or a stamped or typed l^e^ or 
other suitable form of notice emplo^g language such as "trade secret," "proprietary," or 
"company confidential." Confidential portions of otherwise nonconfidential documoits should 
be clearly identified and may be submitted separately to facilitate identification and handling by 
EPA. If you make such claim, the information by that claim will be disdosed by EPA only to 
the extent, and by the means of the procedures, set forth in Subpart B of 40 CFR Part 2. If no 
such claim accompanies the information when it is recdved by EPA, it may be made available 
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to the public without further notice to you. The requirements of 40 CFR Part 2 regarding 
business confidentiality claims were published in the Federal Register on September 1, 1976, 
and amended on S^tember 8, 1978, and December 18, 1985. 

As part of the information gathering process, the collection of samples from your site may 
become necessary. This collection process may genoate investigation derived wastes (IDWs) 
such as equipment, rinsate water, or disposable personal protective clothing. WESTON will 
manage these IDWs in the most responsible manner consistent with EPA policy regarding these 
wastes, which is to leave site conditions essentially unchanged, such as to return soil cuttings 
to the location from which they were taken or properly to dispose of the IDWs. 

Field inspection activities are tentatively plaimed for May 1996 through June 1996. You will 
be given at least two (2) weeks notice prior to the site visit. Eric Tate will be contacting you 
to verify the exact dates of this visit. During the visit you will be provided with a receipt 
describing any samples obtained and, if you so request, you will be given a portion of each 
sample. There will be no charge for the samples EPA provides you. If you would like a 
portion of each sample, please put a check mark in the space provided in the enclosed consent 
for access to property. If you do not wish to be provided with a portion of each sample, please 
put a check mark in the alternative space. If you do not mark any space, EPA will treat your 
^ure to respond as your statement that you do not wish to be provided with a portion of each 
sample. 

You can obtain a copy of the resulting inspection report and analytical data by writing to Ed 
Sierra, Chief, Superfund Site Assessment Section (6SF-RA), EPA Region 6,1445 Ross Avenue, 
Suite 1200, Dallas, Texas 75202-2733. 

uei:4«Q32631:dem.l26(k(l) 



TTPnFNT LEG AT MATTER - PROMPT REPLY NECESSARY 
7 February 1996 
Page 4 

In future inquiries, please indicate your site's EPA I.D. Number and name as listed, to ensure 
prompt processing. If you have any questions concerning this matter, please contact me at 
(214) 665-6740. 

Sincerely, 

Eddie Sierra 
Superfimd Site Assessment 
EPA Region 6 

cc: Tim Knight 
LDEQ - Inactive and Abandoned Sites Division 
P. O. Box 82282 
Baton Rouge, LA 70884-2282 

bcc: D. Gray (6X) 
V. McFarland (6SF-P) 
M. Peycke (6SF-DL) 
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URGENT LEGAL MATTER - PROMPT REPLY NECESSARY 
7 Februaiy 1996 
Page 4 

In future inquiries, please indicate your site's EPA I.D. Number and name as listed, to ensure 
prompt processing. If you have any questions concerning this matter, please contact me at 
(214) 665-6740. 

Sincerely, 

Eddie Sierra 
Superfund Site Assessment 
EPA Region 6 

cc: Tim Knight 
LDEQ - Inactive and Abandoned Sites Division 
P. O. Box 82282 
Baton Rouge, LA 70884-2282 
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CONSENT FOR ACCESS TO PROPERTY 

Name: Lynn Dean EPA IJD. No.: LAD058475419 
Site Name: Delta Shipyard, 

Houma, Louisiana 

Description 
of Property: The Delta Shipyard is located at 201 Industrial Boulevard in Houma, Louisiana 

(see attached site location map). 

I hereby consent to officers, employees, and representatives authorized by the United States 
Environmental Protection Agency (EPA) entering and having continued access to my property 
for the following purposes: 

1. Reviewing and copying documents related to the site; 
2. The taking of such soil, water and air samples as may be determined to be 

necessary; 
3. The sampling of any solids or liquids stored or disposed of on property; 
4. The drilling of holes and the installation of monitoring wells for subsurface 

investigation of subsurface contamination. 

I realize that these actions are undertaken pursuant to EPA's response and oiforcement 
responsibilities under the Comprehensive Environmental Responsibility, Compensation, and 
Liability Act, as amended (CERCLA), 42 U.S.C. § 9601 £t as well as 40 CFR Part 
300.400 Subpart E. 

I am the property owner, or a responsible agent of the property owner, and I warrant that! have 
the authority to enter into this access agreement. 

Place a check mark in the appropriate space. Please note that if no selection is made EPA will 
assume that you do not wish to be provided with a portion of the sample. 

() Please provide me with a portion of each sample taken at the property described above. I 
understand that there will be no charge for the sample portions provided by the EPA. I also 
understand that I must furnish suitable containers, be responsible for the laboratory analytical 
analysis, and sign for the transfer of custody from the EPA designated sampler. 

() I do not wish to receive a portion of samples taken at the property described above. 

This wiittoi permission is given by me voluntarily with knowledge of my right to refuse and 
without threats or promises of any kind. 

DATE SIGNATURE, Title 

iRi:46Q32631:ile«.126(lc<l) 
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HEALTH AND SAFETY PLAN 



H^LTH AND SAFEW nJVN (HASt*t 

Prepared by: Joy ishigo W.O. Number: 04603-026-031-0300 Date: 03/01/96 

Project Identification: 
Division: South Central Region - Houston 
Department/Office: 000536/000910 
Site Name: Delta Shipyard 
Client: US EPA - ARCS 
Work Location Address: 202 Industrial Boulevard 

Houma, Louisiana 

Site History: (describe briefly) 

Site was a cleaning and repairing facility for oil barges end fishing 
vessels. 

Scope of Work: (describe briefly) 

Site reconnaissance visit artd sampling visit to cortduct an ARCS Expandad Site Inspection. 

O Site visit only; site HASP not necessary. Ust personnel here and sign off below: 

Regulatory Status; 

Site regulatory etatus: 
CERCLA/SARA RCRA 

EI us EPA • US EPA 

O State 

• NPL Site 

08HA 

El Hazard 

El 1910 

n State 

NRC 

• 10 CFR 20 • 

Other Federal Agency 

• DOE 

• USACE 

D Air Force 

Communication (Req'd See Attachment "D") 

• 1926 Q State 

US Safety Officer Manual (Required to be On Site) 
Bmd en the Hazerd Aeeenmant and Ragulatory Statua, datarmina the Standard HASPIa) appUcabla to 
thia projaet. Indicata balow which Standard HASP will ba uaad and appand tha appropriata pagaa of thia 
form along with tha Standard Han. 

• n stack Test 

Q Air Emissions 

n Asbestos 

Industrial Hygiene 

El Hazardous Material 

• 

• 

• 

• 

Review and Approval Documentation: 

Reviewed by: 
DSO/RSO/CHS 

Other 

PAlttyU- . T)i?FMOr^ 
I (Print) 

N«m« (Pfint) 

slaves : 6h}s l9^ 
Signatura 

Approved by: 
Project Director/ 
Project Manager (Print) Sigrwitur* 

Date: 

Hazard Assessment and Equipment Selection 

In accordance with WESTON's Personal Protective Equipment Program and 29 CFR 1910.132 at the site prior to personnel beginning work the 
SHCS and/or the Site Manager have evaluated conditions and verified that the personal protective equipment selection outlined within this HASP is 
appropriate for the hazards known or expected to exist. (Refer to Safety Officer Manual S^tion 2£s(qonal Protection Program for Guidance) 

n...: 3/7/H 
appropriate for the hazards known or expected t< 

B'^SC Clsite Manager ^^t c. 

jal S^tionz^gscqor 

Hmrf (Print) Signatuf* 

Project start date: 29 Feb 1996 
End date: 29 Aug 1996 

This site HASP must be reissued/raapproved for any 
activities conducted after: 

Date: 29 August 1996 

Amendment date(s): 
1. fnt/9i 
2. 
3. 
4. 
5. 

By: 
//ayes 

J 
Corporate Health and Safety 
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Organization/Branch Nama/Titla Addraaa Talaphona 

WESTON/SCR Eric Tate 
Project Team Leader 

5599 San Felipe, Suite 700 (713)621-1620 
Houston, TX 77056 

WESTON/SCR Joy Ishigo 
Assistant Engineer 

5599 San Felipe, Suite 700 
Houston, TX 77056 

(713) 621-1620 

WESTON/SCR OertOl'j I4n.j^ 
Ceoltjist 

5599 San Felipe, Suite 700 
Houston, TX 77056 

(713) 621-1620 

Roles and Rasponsibilities; 

WESTON SUBCONTRACTORS 

Organization/Branch Name/Title Addraaa Telephone 

N/A 

Roles and Responsibilities: 

SITE SPECIFIC HEALTH AND SAFETY PERSONNEL 

The Site Health and Safety Coordinator (SHSC) for activities to be conducted at this site Is: Eric Tate 

The SHSC has total responsibility for ensuring that the provisions of this Site HASP are adequate and implemented in the field. 

Changing field conditions may require decisions to be made concerning adequate protection programs. Therefore, the personnel 
assigned as SHSCs are experienced and meet the additional training requirements specified by OSHA in 29 CFR 1910.120 

Qualifications: At a minimum, the SHSC will be a WESTON-certified Level D SHSC. Training includes: OSHA 40-hour hazardous 
waste training aiKl current refresher training as applicable, current first-aid, CPR, blood-borne pathogen, dangerous goods shipping, 
and WESTON SHSC training. 

Designated alternates Include: Gtnnis l/u'st 

Corporate Health and Safety Page 2 of 32 daftb fwip I doc 



Hazard Assessment 

Background Roviaw: Complate Partial If partial why? Araaa of aita ramainad unaamplad 

Activities Covered Under This Plan: 

No. 1 Taek/Subtaek 1 Description | Schedule 

1. Site Reconnaissence Site walk-through with note taking and 
photographs. 

2. Soil Sampling Surface soil sampling from on-site and off-site 

3. Sadimant Sampling Sedimant sampling from on-sita and off-site 
locations. 

Types of Hazards: 

Numbw* rafar to ona of tha following haaard avaluation forma. Complata hazard avaluation forma for aach appropriata hazard 

Physiochamical ID 

B 

• 

• 

B 

• 

Plammabia 

Explosive 

Corrosive 

Reactive 

O2 Rich 

^ O2 Deficient 

Chemically Toxic ID 

129 Inhalation 

13 Ingestion 

B Contact 

13 Absorbtion 

B Carcinogen 

n Mutagen 

n Teratogen 

13 OSHA 1910.1000 Substance 
(Air Contaminants) 

3 OSHA Specific Hazard Substance 
Standard 
(Rafar to HASP Form 04HASP.894 for Uating.l 

Radiation ID 

Ionizing; 

Q Internal exposure 

• External exposure 

Non-ionizing; 

• UV • IR 

• RF • MicroW 

D Laser 

Biological ID 

O Etiological Agent 

Other (Plant, insect, animal) 

13 Physical Hazards S 

Q Construction Activities 

Directly Related to Tasks 

13 Air 

H Other Surface 

B Groundwater 

13 Soil 

13 Surfece Weter 

n Sanitery Wastewater 

n Process Wastewater 

n Other 

S(}ufce/Ldciatidn of Contaminants and Hazardous SObsianOes 

Indirectly Related to Tasks - Nearby Procsss(ee) That Could Affect Team Members: 

n Client Facility 

D Nearby Non-client Facility 

Describe: In accordance with the Scope of Work, a client briefing will not be 
arranged before the site reconnaissance is performed. Subsequently, a briefing may 
be held with EPA to identify imminent threats associated with the site, if any. 

Q Client Briefing Arranged 

_J 
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HEALTH AND SAFFTY FVALUATION -[T] nHFMICAl HA7ARnft 

• N/A 

Chemical Contaminants of Concern 

Provide the data requested for chemicai contaminants on HASP Form 33HASP.894 or attach 
data sheets from an acceptable sources such as NIOSH pocket guide, condensed chemical 
dictionarv, ACGIH TLV booklet, etc. List chemical and concentration below and locate data 
sheets in Appendix A of this HASP. 

Chemical Name Concentration (if known) 

El N/A 

Identify hazardous materials used or on-site and attach Material Safety Data Sheets (MSDS) 
for all reagent type chemicals, solutions, or other identified materials that in normal use in 
performing tasks related to this project could produce hazardous substances. Ensure that all 
subcontractors and other parties working nearby are informed of the presence of these 
chemicals and the location of MSDS's. Obtain from subcontractors and other parties lists of 
the hazardous materials they use or have on-site and identify location of MSDS's here. List 
chemicals and quantities below and locate MSDS in Appendix B of this HASP. 

Chemical Name Quantity 

. 

(mg/kg) 
Benzene Barium 0.070 20.5 
Ethylbenzene Beryllium 0.170 0.094 
Xylenes Cadmium 0.240 0.0049 
Carbazole Chromium 0.69 0.527 
Chrysane 

//aflfdLltne 
Phenanthrene 

Lead 5.3 0.632 Chrysane 

//aflfdLltne 
Phenanthrene 

Mercury 11.0 0.0013 

Chrysane 

//aflfdLltne 
Phenanthrene Seleniurh 8.8 0.037 
Pyrene Zinc 12.0 0.666 
4,4 ODD Vanadium 0.035 0.0301 
Heptachlorepoxida Flouoranthene 0.025 13.0 
Hethoxychlor Fluorene 0.069 5.10 
2-Methylnaphthalene Indenod ,2,3-ed)pyrene 47.0 3.0 
Benzofblfluoranthene Arsenic 6.10 0.0297 
Banzo(g,h,i)perylene Anthracene 2.5 
Dibenz(a,h)anthracene 1.3 
Aluminum 10.9 
Autimony 0.0125 

OSHAl§iti^PECi|ld^ SUBSTANCES 

medical, training, or monitoring based upon concentration or evaluation of risk. See the appropriate citation listed under 29 CFR 1910 or The following substances may require specific 
1926 for additional information. 

• 1910.1001 Asbestos 1910.1002 Coal tar pitch volatiles • 1910.1003 4-Nitrobiphenyl • 1910.1004 alpha-Naphthylsmine 

• 1910.1005 (Reserved) • 1910.1006 Methyl chloromethyl ether • 1910.1007 3,3'-Dichlorobenzidine (and its salts). • 1910.1008 bis-Chloromethyl ether 

• 1910.1009 beta-Naphthylamine • 1910.1010 Benzidine • 1910.1011 4-Aminodiphenyl • 1910.1012 Ethyleneimine 

• 1910.1013 beta-Propiolactone • 1910.1014 2-Acetylaminofluorene • 1910.1015 4-Dimethylaminoazobenzene • 1910.1016 N-Nitrosodimethylamine 

• 1910.1017 Vinyl chloride 1910.1018 Inorganic arsenic 1910.1025 Lead 1910.1027 Cadmium 

1910.1028 Benzene • 1910.1029 Coke oven emissions • 1910.1043 Cotton dust • 1910.1044 1,2-dibromo-3-chloropropane 

• 1910.1045 Acrylonitrile • 1910.1047 Ethylene oxide • 1910.1048 Formaldehyde • 1910.1050 Methylenedianiline 

" 
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HEALTH AND SAFETY EVALUATION - 0 BIOLOGICAL HAZARDS OF CONCERN 

Poiaonous Ptantt (FLO 43) 

Location/Task No(s).: All 

Source: 

Route of Exposure: 

O Known ^ Suspect 

O Inhalation Q Ingestion 

Contact Q Direct Penetration 

Team Mambar(s) Allargic: D Yes B No 

Immunization raquired: Q Yes B No 

B Inaectt (FLO 43) 

Location/Task No(s).: All 

Source: 

Route of Exposure: 

• Known B Suspect 

Q Inhalation • Ingastion 

• Contact B Direct Pertetration 

Team Member(s) Allergic: Q Yes B No 

Immunization raquirad: ^ Yas B No 

B Snakaa, Raptilaa (FLD 43) 

Location/Task No(s).: All 

Source: 

Route of Exposure: 

n Known B Suspect 

Q Inhalation Q Ingestion 

Contact B Direct Penetration 

B Animals (FLD 43) 

Location/Task No(s).: All 

Source: 

Route of Exposure: 

CI Known D Suspect 

n Inhalation Ingestion 

n Contact B Direct Per 

Team Memberls) Allergic: D Yes B No 

Immunization required: O Yes B No 

Team Memberls) Allergic; Yes B No 

Immunization required: • Yes B No 

FLD 43 — WESTON Biohazard Field Operating Procedures: Att. OP B 

LJ Sewage 

Location/Task No(s).: 

Source: 

Route of Exposure: 

D Known D Suspect 

n Inhalation D Ingestion 

D Contact D Direct Penetration 

Team Memberls) Allergic: CI Yes D No 

Immunization required: ^ Yes Q No 

Tetanus Vaccination within Past 7 yrs: O Yes • No 
(see Note #1 below) 

n Etiologic AgenM (List) 

Location/Task Nols).: 

Source: 

Route of Exposure: 

Known O Suspect 

n Inhalation CI Ingestion 

D Contact D Direct Penetration 

Team Memberls) Allergic: CD Yes Q No 

Immunization required: Yes Q No 

FLD 44 — WESTON Bloodborne Pathogens Exposure Control Plan - First Aid Procedures: Att. OP SI 

FLD 45 — WESTON Bloodborne Pathogens Exposure Control Plan - Working with Infectious Waste: Att. OP CI 

Note #1: A tetanus injection is recommended every 10 years for employees with "normal exposure risks." However, if 
employees have frequent potential for exposure at "higher risk," as working with raw sewage, then a frequency of 7 years is 
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HEALTH AND SAFETY EVALUATION - ID RADIATION HAZARDS OF CONCERN 

NONIONIZING RADIATION 

Task# 

Type of 
Nonionizing 

Radiation 
Source 
Onsite TLV/PEL 

Wavelength 
Range 

Control 
Measures 

Monitoring 
Instrument 

Uitravioiet 

Infrared 

Radio Frequency 

Microwave 

Laser 

IONIZING RADIATION 

DAC IpCi/mL) 

Task# Radionuclide 
Major 

Radiations 

Radioactivs 
Haif-Life 
(Yearsl W 

Surface 
Contamination 

Umit 
Monitoring 
Instrument 

J 
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i ^ (iCAi, HA: EAR^OF CONCERN 

1 Phy.Haz.Cond. Physical Hazard Att.OP Weston OP TMas 

1 Loud noise Hearing loss/disruption of communication FLD01 - Noise Protection 

Inclennent weather Rain/humidity/cold/ice/snow/lightning X FLD02 - Inclement Weather | 

Steam heat stress Burns/displaced oxygen/wet working surfaces FLD03 - Hot Process - Steam 

Heat/Stress Burns/hot surfaces/low pressure steam FLD04 - Hot Process - LT3 

Ambient heat stress Heat rash/cramps/exhaustion/heat stroke X FLD05 - Heat Stress Prevention/Monitorirtg 

Cold Stress Hypothermia/frostbite FLD06 - Cold Stress 

Cold/wet Trench/paddy/immersion foot/edema FLD07 - Wet Feet 

Confined spaces FallsA)urns/drowning/engulfment/electrocution FLD08 - Confined Space Entry 

Explosive vapors Thermal burns/intpaction/dismemberment FLD09 - Hot Work 

Improper lifting Back strain/abdomen/arm/leg muscle/joint injury X FLD10 - Manual Ufting/Handling Heavy Objects 

Uneven Surfaces Vehicle accidents/slips/trips/falls X FLD11 - Rough Terrain 

Poor housekeeping Slips/trips/falls/punctures/cuts/fires X FLD12 - Housekeeping || 

Structural integrity Crusfiing/overhead hazards/compromised floors FLD13 - Structural Integrity | 

Hostile persons Bodily injury FL014 - Site Security j 

Remote Area Slips/trips/falls/back strain/communication X FLD15 - Remote Area || 

Improper Cyi.Handling Mechanical injury/fire/explosion/suffocation X FL016 • Pressure Systems - Compressed Gases || 

Water Hazards Poor visibility/entanglement/drowning/cold stress FLD17 - Diving | 

Water Hazards Drowning/heat/cold stress/hypothermia/falls X FLD18 - Operation and Use of Boats | 

II Water Hazards Drowning/frostbite/hypothermia/falls/electrocution X FLD19 - Working Over Water | 

Vehicle Hazards Struck by vehicle/collision FLD20 - Traffic | 

Explosions Explosion/fire/thermal burns FLD21 - Explosives H 

Moving mechanical parts Crushing/pinch points/overhead hazards FLD22 - Heavy Equipment Operation H 

Moving mech.parts Overhead hazard/electrocution FLD23 - Cranes/Lifting Equipment Operation H 

Working at elevation Overhead hazards/falls/electrocution FL024 - Aerial Lifts/Manlifts | 

Working at elevation Overhead hazard/falls/electrocution FLD25 - Working at Elevation 

II Working at elevation Overhead hazard/falls/electrocution/slips FL026 - Ladders 

II Working at elevation Slips/trips/falls/overhead hazards FL027 - Scaffolding 

II Trench Cave-in Crushing/falling/overhead hazards/suffocation FLD28 - Excavating/Trenching H 

1 Improper material handling Back injury/crushing from load shifts FLD29 - Materials Handling | 

II Physiochemical Explosions/fires from oxidizing, flam./corr.hriaterial X FLD30 - Hazardous Materials Use/Storage ff 

II Physiochemical Fire and explosion FLD31 - Fire Prevention/Response Plan Required H 

Physiochemical Fire X FLD32 - Fire Extinguishers Required || 

Structural integrity Overhead/electrocution/slips/trips/falls/fire FLD33 - Demolition | 

Electrical Electrocution/shock/thermal burns FLD34 - Utilities | 

Electrical Electrocution/shock/thermal burns FLD35 - Electrical Safety | 

Burns/Fires Heat Stress/Fires/Burns FLD36 - Welding/Cutting/Burning || 

Impact/thermal Thermal burn/high pressure impaction/heat stress FLD37 - High Pressure Washers | 

Impaction/electrical Smashing body parts/pinching/cuts/electrocution X FLD38 - Hand and Power Tools | 

II Poor visibility Slips/trips/falis FLD39 - Illumination 11 

II Fire/Explosion Burns/impaction FLD40 - Storage Tank || 

1 Communications Disruption of Communications FLD41 - Std. Hand/Emergency Signals H 

H Energy/Release Unexpected release of energy FLD42 - Lockout/Tagout 11 

HOrilling hazards Electrocution/overhead hazards/pinch points 2.5 • Drilling Safety Guide U 

Corporate Health and Safety Page 7 of 32 Mla:hMp1.4w 



TASK BY-TASK RISK ASSESSMENT 
(Complete One Sheet for Each Task) 

TASK DESCRIPTION 

EQUIPMENT REQUIRED/USED 
(Be specitic, e.g., hand toolt. heavy equipment in«truin«nt». PPE) 

Steel-toed boots 
Coveralls 
Drager tubes 
OVA 

POTENTIAL HAZARDS/RISKS;: 

CHEMICAL 

B Hazard Present Risk Level: • H • M H L 

Whet Justifies Risk Level? Low risk because no intrusive activities wiil be performed. 

PHYSICAL 

Hazard Present Risk Levei: • H • BL 
Whet Justifies Risk Level? Low risk because no Intrusive activities will be performed. 

BIOLOGICAL 

B Hazard Present Risk Level: Q H • L 

What Justifies Risk Level? Site located next to bayou (snakes, spiders, poison ivy). 

RADIOLOGICAL 

Q Hazard Present Risk Level: Q H Q M B L 

What Justifies Risk Level? No known sources. 

LEVELS OP PROTECTION/JUSTIFICATION 

Level D: Initial level of protection will be Level D because no known air pathways are suspected In the breathing zone. Sampling 
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed. 

SAFETY PROCEDURES REQUIRED AND/OR FIELD OPS UTILIZED 

Follow standard operating procedures as specified In the WESTON SHSC manual. 
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2. Site Sampling, Soil Sampling; Members of the project team will collect soil samples from on-site and off-site locations. 

IWSK-BY^SK RISK ASSESSMENT 
:(Comi:ri«te One Sheet for Eadt Teek) 1 

TASK DESCRIPTION 

EQUmMENT REQUIREDftlSED 
(Ba spadfic, a.g., hand toda,: haavy artdprnwit^ 

Steel-toed boots 
Coveralls fTyvok) 
OVA 
Booties 

Disposable plastic scoops 
Hand augers 
Drager tiibsji^..^ 
Glove^iSfo and latex) 

POTENTIAL HAZARDSfRiSKS 

CHEMICAL 

B Hazard Present Risk Laval: • H B • L 
What Justlfiaa Risk Level? Potential for exposure to chemical hazards by inhalation and contact during intrusive tasks. Risk 
minimized by use of air monitoring device. 

PHYSICAL 

B Hazard Present Risk Level; • H B M 

What Justifies Risk Level? Rough terrain. 

BIOLOGICAL 

B Hazard Present Risk Lavsl; OH B M O L 

What Justifies Risk Lsvel? The site is adjacent to a large bayou with lots of high weeds (snakes, spiders, poison ivy, etc.) 

RADIOLOGICAL 

• Hazard Present Risk Level; • H • M B L 

What Justifies Risk Lavsl? No known sources. 

LEVELS OF PROTECTION/JUSTIFICATION 

Level D; Initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling 
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed. 

SAFETY PROCEDURES REQUIRED AND/OR FIELD OPS UTIUZED 

Follow standard operating procedures as specified in the WESTON SHSC manual. 
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TASK^Y^SK RISK ASSESSMENT 
(ComplMe One Sheet for Each Task) 

TASK DESCRIPTION 

3. Site Samplino, Sediment Sampling: Members of the project team will collect sediment samples from on-site and off-site 
locations. 

EQUIPMENT REOtMIEO/USED 
IBa specHic. e.g., band toala; haavyijuipmnt. Inatrumanta. PPE) 

Steel-toed boots 
Coveralls/Tyvek 
OVA 
Gloves (nitriles and latex) 
Dredge sampler 

Disposable plastic scoops 
Hand augers 
Drager tubes 
Boat 
Booties 

iPOTENT^ 

CHBMICAL 

Hazard Present Risk Laval: DH BM DL 
What Justifies Risk Level? Potential for exposure to chemical hazards by inhalation and contact during intrusive tasks. Risk 
minimized by use of air monitoring device. 

PHYSICAL 

B Hazard Present Risk Level: • H B M 

What Justifies Risk Level? Rough terrain. 

BIOLOGICAL 

B Hazard Present Risk Level: • H B M • L 

What Justifies Risk Level? Site located next to a large bayou with lots of high weeds (snakes, spiders, poison ivy). 

RADIOLOGICAL 

• Hazard Present Risk Level: • H • M 

What Justifies Risk Level? No known sources. 

Bi 

LEVELS OF PROTECTION/JUSTIFICATION 

Level D: Initial level of protection will be Level D because no known air pathways are suspected In the breathing zone. Sampling 
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed. 

SAFETY PROCEDURES REQUIRED AND/OR FIELD OPS UTIUZED 

Follow standard operating procedures as specified in the WESTON SHSC manual. 
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PERSONNEL PROTECTION PLAN 

EnginMring Control* 
DMcrib* Engin—ring Controti u»»d «i p«rt of P«f»onn«l Prot«etion Pl«n: 

Taskis) All 

Soils may be moistened to suppress dust generetion if conditions ere dry. end this is thought to be nacassary by tha SHSC. 

Admlniatrativ* Controla 
Dnerib* Adminiitrativ* control* uiod n port of Poroonnil Protocbon Plan: 

Taskis) All 

Follow the HASP and SOPs. An initial safety meeting will be held at the site before work starts and safety meetings will be held 
each morning as needed. This will be done to keep all team members current on their knowledge of safety concerns at the site. 

Personnel Protactiva Equipment 
Action Levol* for Changing Laval* of ftotaction. Oafina Action Laval* for up or down grade for each Isak: 

Task(s) All 

Mini-RAM action level is determined as follows: PAH PELS based on coal tar pitch volatiles; 4,4' ODD based on DOD; Xylenes 
based on cr-Xylene. Particulate action level applies to Tasks 1, 2. Volatile action levels applies to Tasks 1, 2, 3. 

Ion next pages) 

Description of Levels Of Proti^ion || 
Laval D Laval 0 Modlfiad 11 

Taekle): 2,3 Taekle): 

• Head • Head 

n Eye and Face ^ Eye and Face 1 

• Hearing D Hearing 

O Arms and Legs Only O Arms and Legs Only 

ISa . Coveralls/Tyvek 
•Ol Appropriate Work Uniform n Whole Body 

ra Latex (Task 2, 3) 
loi Hand - Gloves n Apron 

ra ^ _ Steel-toed 
•2* Foot - Safety Boots n Hand - Gloves 

n Fell Protection n Gloves 1 

loi Flotation n Gloves 

n ̂  Boot covers 
LJ Other n Foot - Safety Boots 

Q Boots 

n Boots 
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ton of Levels of Protection 

Level C Levels 

Taekis): 2,3 Task(s): 

• Head • Head 

Q Eye and Pace D Eye and Face 

n Hearing n Hearing 

II O Arms and Lags Only Q Arms and Legs Only 

1 B Whole Body 
Tyvek 

Whole Body 
H 

1 Apron n Apron 

B Hand - Gloves O Hand - Gloves 

13 Gloves 
Inner - latex 

O Gloves 

B Gloves 
Outer - nitriles 

• Gloves 

13 Foot - Boots 
Safety boots 

D Foot - Boots 

1 13 Boots Boot covers 
• Boots 

n Boots • Boots 

• Half Face • SAR - Airline 

II Q Cart./Canister • SCBA 

13 Full Face Q Comb. Airline/SCBA 

1 B Cart./Canister 
GMAF 

O Cascade System 

• PAPR D Compressor 

D Cart./Canister O Fall Protection 

• Type C n Flotation 

1 Q Fall Protection • Other 

H Rotation 
Tasks 

• Other 
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S^OR PROJECT HAZARD MONITORING RAM 

11 Direct Reading Air Monitoring Instruments 

Instrumant Selection and Initial Check Record 

1 Repohing Format; Bl Field Notebook n Field Data Sheets D Air Monitoring Log D Trip Report D Other 

Instrument Task No.(t) 
Number 
Required 

Number 
Received 

Checked 
Upon 

Receipt Comment Initials 

• CGI • 

•o. • 

• CGI/Oj • 

• CGI/0,/tox-PPM. H^,H,S/CO • 

• RAD-GM • 

• Nal • 

• ZnS • 

• Other • 

• PID • 

n HNU 10.2 • 

• HNU 11.7 • 

D Photovac, TMA • 

• OVM • 

n Other • 

•a FID All • 

H FOX 128 • 

• Heath. AID. Other • 

Ei RAM. Other 
1,2 • 

n Monotox • 

• H,S • 

• COCL • 

• SOj • 

• HON • 

D Other • 

Q Bio-Aerosol Monitor • 

n Detector Tubes • 

H Pump - MSA, Draeger, Sensidyne • 

EI Tubes/tvoe: Benzene 0.5/A 
All • 

13 Tubes/tvoe: Naothalene 
All • 

11 n Other • 
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SITE OR PROJECT HAZARD MONrrORING PROGRAM 

Direct Reading Air Monitoring instruments Calibration Record 

11 Irtstrument. 
Mfg.. 

H Model. 
Equip. ID No. Data Tint# 

Calib. 
Material 

Calib. 
Method 
Mfg.'a Other 

Initiel Setting 
end Reading 

Final Setting 
and ReaiSng 

CaBbrator'a 
Mtiale 

1 

1 

1 
1 1 1 1 

1 
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SITE AIR MONITORING PROGRAM 

Direct Reading Air Monitoring Instruments 

Air Monitoring Inotrumont: Drager tubes 

Air Monitoring Fraquoncy: 

O Periodically; 

n Periodically: 

Continuously: 

• Other: 

Monitoring Locations 

Upwind/downwind of site activities 

H Near residents, etc. 

n Key site activity locations: 

Decon area 

B Staging area 

O Excavation area 

O Field lab area 

Storage tanks 

Lagoons 

B Drums 

Q Fixed stations 

• Other: 

Air Monitoring Instrument: OVA 

Air Monitoring Frequency: 

n Periodically: 

Q Periodically: 

Continuously: 

• Other: 

Monitoring Locations 

B Upwirtd/downwind of site activities 

13 Near residents, etc. 

Key site activity locations: 

13 Decon area 

13 Staging area 

D Excavation area 

Q Field lab area 

B Storage tanks 

13 Lagoons 

H Drums 

n Fixed stations 

• Other: 
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DELTA SHIPYARD 
MINI-RAM ACTION LEVEL CALCULATIONS 

1 CONTAINMENT PEL IMG/M*) SOIL CONC. (M6/K6) 

47 

CONC/EL 

470 H Z-Methyluaphthalsne 0.1 

SOIL CONC. (M6/K6) 

47 

CONC/EL 

470 

II Anthracene 0.1 1.3 ,3 

II Benzo(a)anthracene 0.1 6 60 

II Benzo(a)pyrene 0.1 4.1 41 

II Benzo(b)fluorothene 0.1 6.1 61 

H Benzo(g,h,l)peryiene 0.1 2.5 25 

II Carbazole 0.1 0.69 6.9 

Chrysene 0.1 5.3 53 

Dlbenz(ajh)authracene 0.1 1.3 13 

1 Ruoanthene 0.1 13 130 

Fiuorene 0.1 5.1 51 

Indenod ,2,3,-cd)pyrene 0.1 3.0 30 

Phenanthene 0.1 8.8 88 

Pyrene 0.2 12 60 

4,4 DDD 0.5 0.035 0.07 

Heptachlorexpoxide 0.5 0.025 0.05 

Methoxychlor 10 0.069 0.0069 

Aluminum 5 10,900 2180 

Antimony 0.5 12.5 25 

Arsenic 0.002 24.8 12,400 

Barium 0.5 20,500 41,000 

II Beryllium 0.002 0.94 470 

Cadmium 0.005 4.9 980 

II Chromium 0.5 527 1,054 

Lead 0.05 632 12,640 

Mercury 0.05 1.3 26 

Selenium 0.2 0.37 1.85 

Vanadium 0.05 30.1 602 

72,481 II 

Elmix = 10* jffno/ka = 6.9 mfl 2.5 ma (nuisance dust) 
(72481)(2) m* > itFrospirable fraction 

Action Level = 2.5 mo 
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DELTA SHIPYARD EPA ARCS 
HASP PPP-PPE 

II 
II Benzene 

PEL(PPMI 

0.1 

R» 

185 0.9025 

RANK 

1 

II Ethylbenzene 100 111 55.5 4 

II Xylenes 100 92 46 3 

II Naphthalene 10 48 5 2 

Benzene may be too small to read on the OVA. Naphthalene Is also a small action level. Thus, If these two chemicals can be 
ruled out, the next action level Is Xylenes. 

100 X <0.92) ^ 

0-1 Level D 
1-46 Level D provided that Drager Tubes reading for benzene TS below 0.1 ppm : Naphthalene Is below Sppm. 
>46 Units stop work/Upgrade to Level C 
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SITE AIR MONITORING PROGRAM n 
Action Levels 

Thm Action Lovoi*. if not dofinad by rogulotion. v* *otn» porcont lutually 50%) of tho applicablt PEUREL/TLV. That numbar mutt alto ba ad)uttad to 

account for inttfumant ratponta factott. 

Tasks Action Lavdl Action 

O Explosive atmoephere Ambient Air 
Concentration 

Confined Space 
Concentration 

<10% LEL 

10 to 25% LEL 

> 25% LEL 

Oto 1%LEL 

1 to 10% LEL 

>10% LEL 

Work may continue. 
Consider toxicity 
potential. 

Work may continue. 
Increase monitoring 
frequency. 

Work must stop. 
Ventilate area before 
returning. 

Q Oxygen Ambient Air 
Concentration 

Confined Space 
Concentration 

<19.5% 0, 

19.5% to 25% 02 

>25% 0, 

<19.5% 0, 

19.5% to 23.5% 
O, 

>23.5% Oj 

Leave Area. Re-enter 
only with self-contained 
breatfiing apparatus. 

Work may continue. 
Investigate changes 
from 21%. 

Work must stop. 
Ventilate area before 
returning. 

• Radiation < 3 times background 

3 Times Background to < 1 mR/hour 

> 1 mrem/hour 

Continue Work 

Radiation above 
background levels 
(normally 0.01-0.02 
mR/hr)g signifies 
possible source(s) 
radiation present. 
Continue investigation 
with caution. Perform 
thorough monitoring. 
Consult with a Health 
Physicist. 

Potential radiation 
hazard. Evacuate site. 
Continue investigation 
only upon the advice of 
Health Physicist. 

Organic gases and vapors All Task 2: 0-1 unit 
1-46 units 

> 46 units 

Can't work 
Level O 
Level 0 provided Drager 
tubas rule out Benzene 
and Naphthalene 
Stop work/Upgrade to 
Level C 

Inorganic gases, vapors 
and particulates 

All > 2.5 mgW sustained in breathing zone Stop work 

Corporate Health and Safety Page 16 of 32 dshe dwr 



SITE AIR MONITORING PROGRAM 

Ambient Air Sampling 
Ch«ck »ituation» which will nquin or action l«vl» which will apply to d«cidinfl to inrtitut* or incr—M »eep» of pitnntd m tampUng. 

No air sampling is required on this site. 

An air sampling plan is incorporated in this HASP. 

Meteorological Conditions 
n Dry weather for days 

O Ambient temperature above 'F 

D Wirtd increasing potential of more contaminant dispersion in or migration out of controlled area. 

Activities which will require instituting or increasing scope of air sampling: 

• Major spills 

• New site activity resulting in potential presence of new chemical hazards. 

O Site activity increases airborne contaminants possibilities. 

O sampling documentation required for: 
Q Downgrading from stipulated level of protection 
D Documenting no migration of contaminants off-site through air 

Applicable Action Levels for instituting Air Sampling: 

O Visible vapor/gas clouds or vapor levels, or 

Q Visible dust or particulate levels measured with Direct Reading Instrument, two-three times background or above action level, 
sustained over 10-15 minute period. 

The following requirements apply to air sampling: 

Sampling Matrix/Air Interface - Monitor matrix/air interface and breathing zone periodically with DRI. If vapor levels > 2-3 times 
background, monitor continuously. Follow No. 4. 

Container Opening - Monitor opening and breathing zone periodically with DRI. If vapor levels > 2-3 times background, monitor 
opening and breathing zone continuously. Follow No. 4. 

Excavation/Orilling/lntrusive Work - Monitor at ground level and breathing zone periodically with DRI. If vapor levels > 2-3 times 
backgrouiKl, monitor opening and breathing zone continuously. Follow No. 4. 

Breathing Zone - Ensure level of protection specified in HASP is being used. Consult HASP or Corporate Health and Safety 
relative to instituting personnel, area, or perimeter sampling. 

• Other 
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SITE AIR MONITORING PROGRAM 

Sample Location 

Locations Substaness Samplad For 

Ambient background 

Q Personal samples, on-site 

Personal samples, off-site 

Fixed, on-site samples 

n Fixed, off-site samples 

^ Mobile off-site samples 

n Mobile on-site samples 

^ Background sample stations 
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SITE AIR MONITORING PROGRAM 

Alf Sampling 
Personal Sampling Pumps - Gilian, SKC, MSA No. 

Tatkic) Location Duration 

- aorDvni luoaa 

Fraquancy Tvpa Analyala Mathod 

Sampling Madia - Rltar 

II H 

1 

1 

Sampling Madia - iihi^ngar 

Sampling Madia - Air Bag H 

1 
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SITE AIR MONITORING PROGRAM 

Air Sampling 

Hi-Volume Pumps - Gllian, SKC, MSA 
Sampling Madia - Filter 

Taakia) Location Duration Frequancy Type Analyaia Method 1 

1 

Portable Gas Chromatopraph Tasic(s): Type; 
Portable 60 Analytical Plan: 

Passive Dosimeters 
1 Taekle) | Type 1 Location 1 Frequency | Duration 

• Organic Vapor 

D Mercury Vapor 

Q Paper Color Change 

• TLO 

Q Film Badge 

D Liquid Media 

Wipe Sampling 
Wipe Sampling Plan: 
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1 SITE AIR MONITORING PROGRAM 

Physical Hazard and Miscellaneous Monitors and Detectors 
Tasklsl Calibration 

Requlred?/Method 
Location Frequency 

n Sound Level Meter • 

Q Noise Oosimeter(s) • 

Q Octave Band Analyzer • 

Q Electric CIrc. Detector • 

n Thermometer • 

E3 Wind Speed Indicator • 

D Barometer • 

l-J Psychrometer • 

Infrared Thermometer • 

n Microwave Detector • 
n pH Meter • 

indicator Kits 
Taskis) Location | Froquancy 

• pH Paper 

D Peroxide Paper 

• Chlor-N-Oil Kit 

Hazard Categorizing Kit 

II Q Asbestos Test Kit 
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SITE AIR MONITORING PROGRAM 

Work Location Instrument Readings 
Location: II 

Pib funita) RD (unite) 

Aaroaot 
Monitor 
Imo/iti*) 

OMr SMeM Probe/ 
ThbvVWndow 

ZnS 1 
(cpm) I Pib funita) RD (unite) 

Aaroaot 
Monitor 
Imo/iti*) i'dilMir ••'••••'cpm'' 

Net 
(uR/hr) 

ZnS 1 
(cpm) I 

::Mah boMoior Tubaial || 

''Lavali':'!d^tvi. .V Itturhination pH Other •:¥HHS'OAer :-' Other Other 1 

Location: 

%LEL % O, PID (unite) FID (unite) 

11
1 II
I 

OM: Shield Probe/ 
Thin Window 

Nal 
(uR/hr) 

ZhS 1 
(cpm) 1 %LEL % O, PID (unite) FID (unite) 

11
1 II
I 

• -TOR/hr: 'MM.MMicprh''' 
Nal 

(uR/hr) 
ZhS 1 

(cpm) 1 

1 1 1 
MOnitox (pprn) , :fbetector"Tiibeie| 

1 
1 

Sound Levela idBA) Illumination pH Other ; Mother ^ M Other Otfier Other 9 
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V-

El 

. .... ^ 

CONTINGENCIES 
V-

El nergency Contacts and Phone Numbers 
Agency Contact Phono Number 

(504)873-2200 

WESTON Medical Emeraancv Contact 1-800-229-3674 
(505)884-5050 

WESTON Health and Safetv SCR Health and Safetv - Darrvl Drenon Paaer:(800)409-2261 or (713)621-1620 

911 

Police Deoartment 911 

Local Medical Emergency Fadlltyfs} 
I N«m* of HoapiMi: Chambeit Medical Center 

AddTMc: 1978 Industrial Blvd. Prions Wo.: (S04I873-2200 

Nams of Contact: Bobby Cupp Prions No.: 

Typa of Ssrvics: 

Q Physical trauma only 

O Chamical exposure only 
B Physical trauma and 

chemical exposure 
Bl Available 24 hours 

Routs to Hospital Iwrittsn dstail): 

Site and hospital lie on Industrial Blvd. The hospital is 16 blocks 
north of trie site. 

Travel dma from site: 
lOfplnytpy 
Dietanoo to hoophal: 
1? frIpcHs 
Nams/No. of 24-hr 
Ambulance Sarvtoa: Acadian 
1-800-259-1111 

Secondary or Specialty Service Provider 
Name of Hospital: 

Address: Prions No.: 

Name of Contact: Prions No.: 

I Type of Ssrvics: 

D Physical trauma only 
U Chemical exposure only 
u Physical trauma and 

chemical exposure 
• Available 24 hours 

Route to Hospital (written detail): Travol time from she: 

DIstanoa to hospital: 

Name/No. of 24-hr 
Ambulanoa Sarvioa: 

Figure 1. Route to Hospital 
(Draw map to hospital here if space permits or attach on separate sheet.l 

u HoSpita-1 
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Medical - General 

Provide First Aid as trained, 
assess and determine need for 
further medical assistance, 
Transport or arrange for 
transport after appropriate 
decontamination 

First Aid Kit: 

Condensed 

^ewaslj required 

aower required 
Yet No 

Type 

20 man BBP 

Type 

Type 

Location 

WESTON 
vehicle 

Location 

First-aid kit in 
van 

Location 

Special Rrst Aid 
Procedures: 

Banid^on site 
YM B Ne. 

If yes, contact 
LMF. Do they 
have antidote 

Bon 
Y«t »• No. 

If yes, need 
neutralizing 
ointment for Rrst 
Aid kit. Contact 
LMF. 

Plan for Response to 
Spill/Release 

Plan for Response to 
Rre/Explosion 

Fire 
Extinguishers 

In the event of a spill or 
release, ensure safety, 
assess situation and 
perform containment and 
control measures as 
appropriate: 

b. 

d. 

Clean up per MSDS if 
small or; Sound 
Alarm, call for 
assistance. Notify 
Emergency 
Coordinator 
Evacuate to pre
determined safe 
place 
Account for 
personnel 
Determine if Team 
can respond safely 
Mobilize per Site Spill 
Response Plan 

In the event of a fire or 
explosion, ensure 
personal safety, assess 
situation and perform 
containment and control 
measures as appropriate: 

a. Sound Alarm and call 
assistance. Notify 
Emergency Coordinator 

b. Evacuate to predeter
mined safe place 

c. Account for personnel 
d. Use fire extinguisher, 

only if safe and trained 
e. Standby to inform 

Emergency responders of 
materials and conditions 

Type/Location 

ABC in van 

Description of 
Spill Response Gear 

N/A 

Location Description (Other Fire Response Equipment) Location 

Plan to Response to Security Problems 
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i Consistent with the levels of protection required, step-by-step procedures for personnel deconteminetion for eech Level of 
Protection ere ettached. 

Levels of Protection Required for Decontamination Personnel 
The levels of protection required for personnel assisting with decontamination will be: 

O Level B ^ Level C E3 Level D 

Modifications include: 

Disposition of Decontamination Wastes 
Provide a description of waste disposition Including Identification of storage area, hauler, and final disposal site, if applicable: 

Fluids generated from decon of survey equipment (I.e. hand augers) will be collected in 5 gallon buckets. Fluid will be disposed 
of on-site at respective sampling areas. 

Equipment and PPE will be sprayed off In place with water from spray bottles. 

Equipntent Decontamination 
A procedure for decontamination steps required for non-sampling equipment and heavy machinery follows: 

Nonsampling equipment, such as monitoring'equipments, will not be exposed to sources of contamination. They will be cleaited 
with a damp towel or by other appropriate means. There will be no heavy machinery associated with the project other than a 
van and a car. Vehicles will not be driven Into areas of known or suspected contamination. 

Sampiing Equipment Decpntamination 
Sampling equipment will be decontaminated In accordance with the following procedure: 

Only dedicated sampling equipment will be used and will be disposed of In a trash bag. 
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O/MOOiFiEO LEVEL D DECONTAMINATION PLAN 

Chack indicated (unctiona or add atapa as nacaaaary; 

Function Daacription of Procasa, Solution, and Contabwr 

Sagragatad aqulpmant drop Put sampling aquipment In bag 

Boot cover and glove wash 

O Boot cover and glove rinse 

• Tape removal - outer glove and boot 

Boot cover removal Double bag for disposal 

B Outer glove removal Double bag for disposal 

HOTLINE 

O Suit/safety boot wash 

• Sult/boot/glove rinse 

n Safety boot removal 

Suit removal If soiled, bag coveralls for laundry 

n Inner glove wash 

n Inner glove rinse 

B Inner glove removal Double bag for disposal 

n Inner clothing removal 

CRC/SAFE ZONE BOUNDARY 

B Field wash Wash hands before leaving site 

• Redress 

Disposal Plan, End of Day: 

All PPE will be sealed In bags, placed In labelled 55-gallon drums, and staged In disposal area. 

Disposal Plan, End of Week; 

Same as dally plan. 

Disposal Plan, End of Project: 

The disposal procedures will depend on sample analysis 
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LEVEL C DECONTAMINATION PLAN 

Check indicated functions or add steps as necessary; 

Function Description of Process, Solution, and Container 

Segregated equipment drop Put sampling equipment in bag 

• Boot cover and glove wash 

Boot cover and glove rinse 

Tape removal - outer glove and boot Double bag for disposal 

Boot cover removal Double bag for disposal 

Outer glove removal Double bag for disposal 

HOTLINE 

• Suit/safety boot wash 

n Suit/boot/glove rinse 

D Safety boot removal 

Suit removal Double bag fbr disposal 

Q Inner glove wash 

Q Inner glove rinse 

Face piece removal 

Inner glove removal Double bag for disposal 

• Inner clothing removal 

CRC/SAFE ZONE BOUNDARY 

la Field wash Wash hands and face before leaving site 

Redress 

Disposal Plan, End of Day: 

All PRE will be sealed in bags, labelled 55-gallon drums, and staged in disposal area. 

Disposal Plan, End of Week: 

Same as daily plan. 

Disposal Plan, End of Project: 

The disposal procedures will depend on sample analysis. 
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LEVEL B DECONTAMINATION PLAN 

Check indicated functiona or add steps as necessary: 

Function Dascription of Procass, Solution, and Container 

Segregated equipment drop 

• Boot cover and glove wash 

Q Boot cover and glove rinse 

D Tape removal - outer glove and boot 

Boot cover removal 

Q Outer glove removal 

HOTLINE 

Q Suit/safety boot wash 

n Suit/SCBA/boot/glove rinse 

1^ Safety boot removal 

• Remove SCBA backpack w/o disconnecting 

Splash suit removal 

• Inner glove wash 

Inner glove rinse 

m SCBA disconnect and face piece removal 

• Inner glove removal 

n Inner clothing removal 

CRC/SAFE ZONE BOUNDARY 

Field wash 
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SITE PERSONNEL AND CERTIFICATION STATUS 

WESTON 

Nam«: Eric Tate 
Titia: Project Team Leader 
Task(s): All 
Certification Level or Description; D-S, B-T 

Nsme: Joy Ishigo 
Title: Engineer 
Taskis): All 
Certification Laval or Deacription: B-T 

B Madical Currant B Training Currant B Madical Currant B Training Currant 

B Fit Tast Currant (Qual.) O Fit Tast Currant (Quant.l B Fit Tast Currant IQual.l Q Fit Tast Currant (Quant.l 

Name: Diane Williams 
Title: Geologist 
Tasklsl: 2 
Certification Level or Deecriptlon: D-S, B-T 

Name: Brian Weise 
TItIa: Technician 
Taskis): 2 
Certification Level or Deecription: D-S, B-T 

B Madical Currant B Training Currant B Madical Currant B Training Currant 

B Fit Tast Currant IQual.l L-l Fit Tast Currant (Quant.l B Fit Tast Currant IQual.l D Fit Taat Currant (Quant.l 

Name: Pern Ouackenbush 
Title: Engineer 
Taek(s):2 
Certification Level or Description: D-S, B-T 

Name: Greg Braddy 
Title: Geologist 1 
Taskis): 
Certification Laval or Deecription: C-S, B-T II 

B Madical Currant B Training Current B Madical Currant B Training Currant 

B Fit Tast Currant IQual.l D Fit Tast Currant (Quant.l B Fit Tast Currant IQual.l Q Fit Tast Currant (Quant.) 

Name: 
Title: 
Tasklsl: 
Certification Level or Description: 

Name: 1 
Title: 
Taskis): 1 
Certification Level or Description: 1 

n Madical Currant CI Training Currant C Madical Currant n Training Currant 

n Fit Tast Currant (Dual.) n Fit Tast Currant (Quant.l Q Fit Tast Currant IQual.l D Fit Taat Currant (Quant.l 

Name: 
Title: 
Taskis): 
Certification Level or Description; 

Name: 
Title: n 
Taskis): | 
Certification Level or Deecription: 1 

^ Madical Currant CI Training Currant O Madical Currant Training Currant | 

D Fit Tast Currant (Oual.l C Fit Tast Currant (Quant.l Q Fit Tast Currant IQual.l Fit Tast Currant (Quant.) || 

Name: 
Title; 
Task(s): 
Certification Level or Description: 

Name: 
Title: 
Taskis): 
Certification Level or Description: 

^ Madical Currant C Training Currant Q Madical Currant n Training Currant 

Q Fit Tast Currant IQual.l C Fit Tast Currant (Quant.l ^ Fit Tast Currant IQual.l Fit Tast Currant (Quant.l | 

TRAINING CURRENT • Training: All pwtonnal, including visitors, sntsring the sxclusion or contamination raduction zonas must hava cartifications of complstion of 
training in aeeordanca with OSffA 29 CFR 1910, 29 CFR 1926 or 29 CFR 1910.120. 

FIT TEST CURRENT - Raapirator Fit Tasting: All parsons, including visitors, antaring any araa raquiring tha usa or potantial usa of any nagativa prassura raspirator 
must hava had as a minimum, a qualitativa fit tast, administsrad in accordanca with OSHA 29 CFR 1910.134 or ANSI within tha last 12 months. If sits conditions 
raquira tha usa of a full faca nagativa prassura, air purifying raspirator for protaction from Asbastos or Laad, amployaas mutt hava had a quantitativa fit tast, 
administarad according to OSHA 29 CFR 1910.1001 or 1025 within tha last 6 months. 

MEDICAL CURRENT - Madnal Monitaiing Ra nts: All parsonnal, including visitors, antaring tha axelusion or contamination raduction zonas must ba cartifiad 
as madieally fit to work, and to waar a raspirator, if appropriata, in accordanca with 29 CFR 1910, 29 CFR 1926/1910or 29 CFR 1910.120. 

Tha Sita Haalth and Safaty Coordinator is rasponsibia for varifying all cartifications and fit tasts. 
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»ITE PERSONNEL AND CERTIFICATION STATUS 
aaS^BSSSBSSSaBBBSSBBS^^ 

Subcontractor's Health and Safety Program Evaluation 

Name of Subcontractor; 
Addraaa: 

Actlvitiaa to Ba Conducted by Subcontractor: 

Evaluation Critaria 

Mwlical program maata OSHA/WESTON critaria 

n AccaptaUa 

n UnaccaptaUa 

Commanta: 

Paraonal protactiva aquipmant avalaUa 

O Accaptabia 

O Unaccaptabia 

Commanta: 

Ofvatta monitoring aquipmant avaHabla, calibratad 
and oparatad proparfy 

Q Accaptabia 

Q Unaccaptabia 

Commanta: 

Safa working procaduraa claarly apacifiad 

n Accaptabia 

^ Unaccaptabia 

Commanta: 

Training maata OSHA/WESTON critaria 

Q Accaptabia 

Unaccaptabia 

Commanta: 

Entargancy procaduraa 

O Accaptabia 

n Unaccaptabia 

Commanta: 

Dacontamination procaduraa 

Q Accaptabia 

Q Unaccaptabia 

Cotnmanta: 

Ganaral haalth and aafaty program avaluation 

O Accaptabia 

Q Unaccaptabia 

Commanta: 

Additional commanta: 

CH Subcontractor haa agroad to and twill conform 

with tha WESTON HASP for thia Proiact. 

Q Subcontractor will work undar hia own HASP 

twhich haa baan aceaptad by Corporata Haalth 
and Safaty. 

Evaluation Conducted by: Date: 

Subcontractor 

Name: 

Title: 

Taaklsl: 

Certification Level or Description: 

Q Madical Currant 

n Fit Taat Currant IQual.l 

n Training Currant 

n Fit Taat Currant lOuant.l 

Name: 

Title: 

Taakla): 

Certification Level or Deaciiption: 

Q Madical Currant 

Q Fit Taat Currant IQual.l 

• Training Currant 

Fit Taat Currant (Quant.) 

Name: 

Title: 

Taeklsl: 

Certification Level or Description: 

n Madical Currant 

n Fit Taat Currant IQual.l 

Name: 

Title: 

Taakla): 
Certification Level or Description: 

LJ Training Currant 

D Fit Test Currant (Quant.) 

• Madical Currant 

• Fit Taat Currant IQual.l 

D Training Currant 

D Fit Taat Currant (Quant.l 

Name: 

Title: 

Task(s): 

Certification Level or Description: 

n Madical Currant 

Q Fit Taat Currant (Qual.) 

Name: 

Title: 

Taakla): 

Certification Level or Description: 

I—I Training Currant 

n Fit Taat Currant (Quant.l 

Q Madical Currant 

O Fit Taat Currant IQual.) 

n Training Currant 

• Fit Taat Currant (Quant.l 
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HEALTH AND SAFETY PLAN APPROVAL/SIGNOFF FORM 

Sit* Name: Delta Shipyard WO# 04603-026-031-0300-00 

Addraaa: 202 Industrial Boulevard, Houma, Louisiana 

understand, agree to and will conform with the information set forth in this Health and Safety Plan (and attachments) and 
discussed in the Personnel Health and Safety briefingfs). 

Name Signature Date 

-Ae\( 

Srt 'c 
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" W ... 1 
TRAINING AND BRIEFING TOPICS 

The following Hama will ba covarad at the aha apadfic training maating. daily or pariodicaUy. 

B Site characterization and analysis. Sec. 3.0, 

29 CFR 1910.120 i 
• Level A 

B Physical hazards. Table 3.2 • Level B 

II B Chemical hazards. Table 3.1 13 Level C 

B Animal bites, stings, and poisonous piants 13 Level 0 

II O Etiologic (infectious) agents 13 Monitoring, Sec. 7.0; 29 CFR 1910.120 h 

13 Site control. Sec. 8.0; 29 CFR 1910.120 d 13 Decontamination, Sec. 9.0; 29 CFR 1910.120 k 

B Engineering controls and work practices. Sec. 8.5; 

25 CFR 1910.120 g 
Q Emergency response. Sac. 10.0; 29 CFR 1910.120 1 

D Heavy machinery 
Q Elements of an emergency response. Sec. 100; 

29 CFR 1910.120 1 

O Forklift 
13 Procedures for handling site emergency incidents. Sec. 

10.0; 29 CFR 1910.120 1 

n Backhoe n Off-site emergency response, 29 CFR 1910.120 1 

^ Equipment n Handling drums and containers, 29 CFR 1310.120 j 

H Tools Q Opening drums and containers 

• Ladder 29 CFR 1910.27 d Electrical material handling equipment 

n Overhead and underground utilities Q Radioactive waste 

• Scaffolds n Shock sensitive waste 

Q Structural integrity Q Laboratory waste packs 

Q Unguarded openings - wall, floor, ceilings n Sampling drums and containers 

n Pressurized air cylinders B Shipping and transport, 49 CFR 172.101 

B Personnel protective equipment. Sec. 5.0; 25 CFR 1910.120 g; 

1 29 CFR 1910.134 
n Tank and vault procedures 

H Respiratory protection. Sec. 5.8; 29 CFR 1910.120 g; 

Z88.2-1980 
• Illumination, 29 CFR 1910.120 m 

Q Sanitation, 29 CFR 1910.120 n 
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ATTACHMENT "A" 

CHEMICAL CONTAMINANTS 

DATA SHEETS 

(Use HASP Form 33HASP.894 
or attach appropriate data sheets.) 



^A^ii AND SAFETY EVALM/vfiO^ - tl CHEMICAL HAZARDS 

Hacardoui 
••Aatanoo/Taaks Miyekel Fie|w0ee 

Nonnal 
Ptiyalcal 
•tal* 

•tola At 
tha/Pnl. Tamil. CliaraolwlB«ea Eapoaura Umlta 

Routalal of 
Eapoaiaaf 
Symptom* 

Monhoring 
InaOiimontil 

kmhation 
Potential + % 

ClAVy —• 
Q Explotiv* D Solid n Solid PH: •

 
o

 
>

 

n Inhalation Q PID 

D FlammabU • Uquid • Liquid 
FP: SPEL O'ZtYllrw^ Q Ingaation • 11.7 eV 

D Coiroalv* Q Oaa :
 

o
 

•
 

LEL: 

f 

• TLV 
E3 Sliin Abiorptlon 

Q 10.2 aV 

• Ifaaciiv* UEL: 

O IDIH 
|3 Contact 

Q OVM O IDIH Q OVM 

Q W*l*r Raaetiv* Auto. Ig.: 

0 Only toxicological data 

available 

Q Direct Penetration 
• CGI 

Q Oxiditar 

0 Only toxicological data 

available • Other; 

• CGI 

CAS No; 
240 - 0[-'^ 

D Rsdioactiv* Incompatlbia With: • Other: 
S OVA 

Q Olhai . I 

4t) ciiluUOyM-^ • 

Sp. Or.: c 
Synonym*: 

Q Olhai . I 

4t) ciiluUOyM-^ • Vap. 0.: Symptom*: IP: 
^2. 

as^c^V^ 

Q Olhai . I 

4t) ciiluUOyM-^ • 

Vap. P.: ^svv 
^2. 

as^c^V^ 

Q Olhai . I 

4t) ciiluUOyM-^ • 

H,OSol.: • 
CCvv<^ 1 

Q Olhai . I 

4t) ciiluUOyM-^ • 

Olhar:^VVl-|^<''^i 

tv 

% Ratponaa: 

Corporal* Haallh and Salaty 

I \e 

Pafl# _ of _ M4 



HEALtH AND SAFETY EVALUAfib^ -
•i". 

d CHEMICAL HAZARDS 

Haaarrfeue 
Subatanea/Taaha Ptiyaleal PropatSaa 

Nonn^ 
Miyaleal 

Stale 
Stale At 

SNa/Pral- Tamp. Charadariatiea Expoaura Lbnlla 

Routalal of 
Expoaiaa/ 
Symptoma 

Monitoting 
fnaPumania/ 

lonbatlon 
Potential + % 

Roeponaa 

Exploiiva Q Solid 0 Solid 
pH: •

 
o

 > d Inhalation d piD 

—• 
D Flammable • Uquid • Uquld 

FP: 
H PEL 0 Ingestion d 11.7 eV 

—• 
D Corroalva 

• oaa D Oaa 

L6L: 

—»-

• TLV 
d Skin Abaorptlon 

d 10.2 eV 

Q Reactive UEL: 

• lOLH 
P Contact 

d OVM • lOLH d OVM 

Q Water Reactiva 
Auto. Ig.: 

d Only towcological data 

available 

d Direct Penetration 

d CGI 

O Oxidltar BP: 
d Only towcological data 

available d Qiher: 

d CGI 

CAS No: 
Q Radioactive 

Incompatible With: MP: • Other: 
S OVA 

i2i=l-oo f--' B Other 

-kCj £jL0XJ>>'^'^ • 

{-V 

Sp. Or.: u . 
Synonytna: 

B Other 

-kCj £jL0XJ>>'^'^ • 

{-V 

Vap. D.: Symptoma: IP: 

.^pVuivA Clvvt-Lw-i^ 

B Other 

-kCj £jL0XJ>>'^'^ • 

{-V Vap. P.: 

.^pVuivA Clvvt-Lw-i^ 
iXCT^ •SvvKXit*—" 

\yj \l i-Vct!riV\^ 
HjO Sol.: in.^ .^pVuivA Clvvt-Lw-i^ 

iXCT^ •SvvKXit*—" 

\yj \l i-Vct!riV\^ 

Other: % Reaponee: 

Corporate Health errd Safety 
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^AFEtY EVALUATION - CHEMICAL NAiA^bE 

Haiardoua 
•ubatanea/Taaka PtiyakalPiBpaHlaa 

Normal 
Phyalcal 

•lata 
•lata At 

•lta/Pro(. Tamp. Charaotarladea EapoaiaaUmlta 

Routala) of 
EapcMwa/ 
Symptoma 

Monti or Ing 
IrMPumante/ 

lonizalion 
Petanlial + % 

Raopeiwa 

n Exploaiva B Solid B Solid 
pH: •

 
o

 
>

 

D Inhalation •
 

3
 

O
 

D Flammabia O Uquld Q Liquid 
FP: 

0 PELO « J-^L w 0 Ingaation • 11.7 aV 

D Corroalva 
• Qaa • Oaa 

LEL: 
• TLV 

B Skin Abaorption 
D 10.2 aV 

D Raacllva 
UEL: 

0 IDLH 
0 Contact 

D OVM 

Q CGI 

B OVA 

• Water Reacttva 
Auto. Ig.: 

Q Only toMcological data 

available 

0 Direct Penetration 

D OVM 

Q CGI 

B OVA 

O Oxidizar 
BP: 

Q Only toMcological data 

available • Other: 

D OVM 

Q CGI 

B OVA 
CAS No; 

Q Rsdioactiva 
Incompatlblo With: MP: D Other: 

D OVM 

Q CGI 

B OVA 

B Other 
Sp. Or.; D 

Synonyma: 
<3ei«JWsAztA^. 

fN AJL^SI 
Vap. D.: Symptoma: IP: 

J-«| ) 

*2w«>b<. Vap. P.: 

J-«| ) 

VJUJ^ ^ 
deccvo^ -

H,0 Sol.: J-«| ) 

VJUJ^ ^ 
deccvo^ -

Other: % Raaponaa: 

Corpotata Haalth and Salaty 
le 
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HiAifH Ai^b SAFETY EVALUATION ~ • CHEMICAL HAZARDS 

HuankMM 
Subatancan'aaka Wiylcal Propartlaa State 

State At 
Sita/Prai. Tamp. CharaetariaSca Expoaura Umha 

Rauta(a| of 
Expoaura/ 
Symptoma 

Monhorlng 
Inairumante/ 

lonbation 
PotanlM + % 

Roapotwo 

CAS No: 

Q Exploaive 

• Rammabla 

• Corroaiva 

• Reacdvo 

D Watar Raactiva 

• Oxidizer 

• Radioactiva 

n Other 

Synonyma: 

ca Solid 

O Uquid 

• Qaa 

Q Solid 

• Uquid 

• Qaa 

Incompatible With: 

PH: 

FP: 

LEL: 

UEL: 

• CA 

D PEL_ 

• TLV_ 

• iDLH 
Auto. Ig.: 

BP: 2,'+l. I "C. 
13 Only toxicologicel date 

eveileble 

MP: B Other: 

Sp. Qr.: 

Vap. D.: 

Cyri'TAjr Li>s^ •. i(<pSC>rs3L 

Vap. P.: 

H,0 Sol.: 

Other: 

D Inhalation 

B Ingeation 

B Skin Abaorption 

n Contact 

n Direct Penetration 

• Other: 

• PID 

• 11.7 eV 

D 10.2 eV 

D OVM 

• CGI 

• OVA 

n 

Symptoma: IP: 

% Reaponae: 
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AW SAFETY EVALUATION - • CHEMICAL HAiAAds 

ttoiardoiw 
SubatanM/TMto 

XX WM O 

CAS No; 

Synonym*: 

PB»., 
1,2 
1^2 )'5,le'DWeJo 

HAVO-I^ 

l,i 

IZ-CC-*^ VA3e«4^<_ 

4fc UO/JS 

MMMLMI 111 I il I nifVIOfll ITOpNfwWN 

• Exploaiv* 

Q FlammabI* 

E3 Corroaiva 

D Raactiva 

• Watar Raactiya 

• Oxidizer 

Q Radioacdva 

m other UiUftAA 

IA/A>?-CJ3X eK? 

-S^vioW-e^ • 

ivri+fvAw^ rwt^ 

Phyaleal 
•tala 

• solid 

• Uquid 

• Qaa 

•tat* At 
tltamal- Tamp. 

• Solid 

• Uquld 

• Qaa 

Incompatlbla With: 

Charaetarlaliea 

PH: 

FP: 

LEL: 

UEL: 

Auto. Ig.: 

BP: 

MP: 

Sp. Or.: 

Vap. D.: 

Vsp. P.: 

H,0 Sol.: 

Other: 

Expoaura Umlta 

•
 

n
 

>
 

• Inhalation 

O PEL • Ingaation 

• TLV • Skin Abaorption 

• IDLH 
• Contact 

• Only toxicological data 

availabia 

• Direct Panalration 

• Other: 

tS Other: NTP 

(ifVUA*AAil 

rA.,/r 

Ct^xACJi^r •• 
2A, 

Sv^tA 

me HOT 
^pA- SucAA-tJn 

vwep/v 

Routalal of 
Expoaia*/ 
Symptoma 

Monhorlng 
liMPtananta^ 

hMthation 
Potential ^ % 

Raaponaa 

• PID 

• 11.7 aV 

• 10.2 oV 

• OVM 

• CGI 

0 OVA 

• 

Symptoma: IP: 

% Raaponaa: 
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^AitH ANb AAFETY EVALUATION - • CHEMICAL liAiAbbb 

Huardoua 
SiSMtaiicafTaalia •aa - a - _a a^ 

f liySIUfli ITOpWM 

Narmd 
nil lilt 1 I'llfVICM 

state 
Stata At 

Sha/Praf. Tanni. Ctiaractarietlea Ex|NMur« Umlli 

Routelel of 
EKpoairaf 
Symptome 

Monitoring 
IrMftumante/ 

lonhatlon 
Potential 4 % 

Roaponea 

OaAk!o=t«<-«_ 
Q Exploaiva 13 Solid B Solid 

pH: •
 

o
 

>
 

• Inhalation • PID 

• Flammabla • Uquid Q Uquid 
FP: 

• PEL Q Ingeetion • 11.7 eV 

Q Corroaiva 8 
o

 

•
 • Oae 

LEL: 
• TLV 

• Skin Abeorption 
• 10.2 aV 

• Reactive UEL: 

• IDLH 
• Contact 

• OVM 

• CGI 

Q Water Raactlva Auto. Ig.: 

• Only tordcological data 

available 

• Direct Penetration 

• OVM 

• CGI 

• Oxidizar BP: 
."R-C 

• Only tordcological data 

available • Other: 

• OVM 

• CGI 

CAS No: 
D Radioactive 

Incompatible With: MP: „ . 2.++.8°<^ El Other: 

'^ie^ey/k^ • \ ^ V* 

C£kAKCa^ 'P^Aj u-*^ •' 

H OVA 
CAS No: 

B Other 

JCT> 

Sp. Or.: 

El Other: 

'^ie^ey/k^ • \ ^ V* 

C£kAKCa^ 'P^Aj u-*^ •' 
•. 

Synonyma: 

B Other 

JCT> 

Vap. D.: 

El Other: 

'^ie^ey/k^ • \ ^ V* 

C£kAKCa^ 'P^Aj u-*^ •' 

Symptome: IP: 
t-a«i3L^ucvti^) 

-Cftjv 

B Other 

JCT> 

Vap. P.: WOCXW® 3Z«' 
VtrtE VH-O-C 

vvoU. V 

ek: 

B Other 

JCT> 
H,0 Sol.: 

VtrtE VH-O-C 

vvoU. V 

ek: 

T:>CXA?5.i-»^ - V- • 
% Reeponea: 

Corporate Haallh ai«l Safety 
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HEALTH AND SAFETY EVALUATioN - ̂  CHEMICAL iiA^AAdA 

Hatarrfow 
SubatanM/TMlw Phyaical ProfMrliM 

Phraical 
StaM 

State At 
Siteffral. Tamp. Charaeteriatlea Ej^NMiaaUmlte 

Routala) of 
Expooteaf 
Symptoma 

Menhorbio 
InaPtanontt/ 

lonbatlon 
PotantM t- % 

Roaponao 

CAS No: 

-2. 

Synonymt: 

Explotivs 

B Rammabia 

• Corroalva 

Q Reactlva 

• Watar RaacKva 

O Oxidiiat 

• Radioactivo 

• Othar 

V CkXAi-VC— 

B Solid 

• Uquld 

• Qaa 

B Solid 

• Liquid 

• oaa 

pH: 

FP: 

LEL: 

UEL: 

Auto. Ifl.: 

BP: 

ineompatibla With: 

J CV7 ^ 

MP: 
34-62. 

Sp. Or.: 

Vap. D.: 

Vap. P.: 

H,0 Sol.; VuJL • 

Othar: 

• CA 

• PEL <^.P5U<g^( Kv? 

• TLV 

• IDLH 

• Only toxicological data 

avallabia 

• Othar: 

O Inhalation 

Q Ingeation 

D Skin Abaorptlon 

D Contact 

Q Direct Panalration 

0 Othar:'^\"S^ 
•5uW»Cu.-^<ajt^cu' 

• PID 

• 11.7 aV 

• 10.2 aV 

• OVM 

• CGI 

Q OVA 

• 

Symptoma; IP: 

% Raaponaa: 

Corporate Health arvl Safety 



HuardotM 
SulMMne*n'Mli« Phyalcal Prepertke 

HEALTH AND SAFETY EVALU/yrioH - p CHEMICAL HAZARDS 

Normal 
Ptiyaleal 
•tito 

State At 
•lte/Pra|. Tamp. CtiaraetariitiM Expoaura Umlte 

Routalal of 
Expoaural 
Symptoma 

Monhorlno 
tnaPumantel 

lonhation 
PotantM + % 

Raapanaa 

CAS No; 

I - S 

Synonyma: 

• Exploalva 

13 Rammabla 

• Corroalva 

• Raactiva 

• Water RaacHva 

• Orddizar 

D Radioactiva 

13 Other 

-H:' 

P Solid 

• Uquld 

• Qaa 

Q Solid 

n Liquid 

• oaa 

Incompatible With: 

pH: 

FP: 

LEL; 

UEL: 

• OA 

0 PEL 

• TLV_ 

• IDLH 

Auto. Ip.; 

BP: 

MP: 

• Only toidcological data 

available 

0 Other; 

Sp. Or.: 

Vap. D.: 

Vap. P.: 

H,0 Sol.! 

Other: 

0 Inhalation 

0 Ingeetion 

0 Skin Abeorptlon 

0 Contact 

0 Direct Penetration 

0 Other: 

0 PIO 

O 11.7 eV 

0 10.2 eV 

0 OVM 

0 CGI 

• OVA 

c 

Symptoma: IP: 

% Reeponae: 
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fiAiiH AND SAFETY EVALUATibM - p CHEMICAL HAZARDS 

Hatardoua 
•ub*«ane*n'a*fca Ptiyaleal Ptapwdaa 

Normal 
Rhyalcal 

•lata 
•lata At 

•Na/Ptol. Tamp. Ctiaraelarialle* Expoaur* Umha 

Roulafal of 
Eapoaurol 
Symptom* 

Monitoring -
kwPumont*/ 

lonhation 
Potondal + % 

Rosponao 

D Exploafva B Solid Q Solid PH: •
 

n >
 

13 Inhalation • PID 

Q nammabl* Q UquM Q Liquid 
FP: 

0 PEL (UA^ B Ingaalion O 11.7 aV 

D Corroalv* s o 

•
 • Qa* 

U' 

• TLV 
B Skin Abaorptlon 

Q 10.2 aV 

D Raactiv* 
D IDLH 

O Contact 
Q OVM 

• CGI 

Q Walar Raactiv* Auto, ig.: 

Q Only toxicoloaioal data 

availabia 

Q DitacI Panatration 

Q OVM 

• CGI 

• Oiddizar 

Q Only toxicoloaioal data 

availabia Q Othar: 

Q OVM 

• CGI 

CAS No; 
lO D Radioactiva 

ineompatlbia With: 
I W'fw 

MP: • Othar: 
Q OVA 

CAS No; 
lO 

(3 Othar U3VAev\ 

\Apn^^ ̂  

• J 
Sp.Qt.: ^ ti 

Synonym*: 
Y U^cptecUle/ 

V*JMCOI,HC^) 

(3 Othar U3VAev\ 

\Apn^^ ̂  
V^i. D.: Symptom*: IP: Synonym*: 

Y U^cptecUle/ 

V*JMCOI,HC^) 
IVeA/vUVrz. 

Vap. P.: ^4" e).otog^^, 
-.f-ifejAicv .J 

C^3v\Ui>JZ^CVA- s ̂ 
IVeA/vUVrz. 

H,0 Sol.: C5.0S t) <b7« 

-.f-ifejAicv .J 
C^3v\Ui>JZ^CVA- s ̂ 

Othar: % Raaponaa: 

Corporal* Haallh and Safaty 
a I'? 

Ptga _ of _ 



HfeAiTH AND SAFETY EVALUATibj^ - d CHEMICAL HAZARDS 

Haxardotia 
Subatanoa/Taaka Phyalcai Propartiaa 

Normal 
ni 11 1 rrvyiim 

•tata 
•tata At 

•HalProl. Tamp. Cliaraetariatlea 

d Exploaiva B Solid B Solid PH: 

B Rammabla d Uquid d Uquid 
FP: 

d Corroalva 
d Qaa d Qaa 

LEL: 

B Raactlva UEL: 

B Watar Raactlva Auto. 1g.: 

d Oxidizar BP: 
lie "-to" 

CAS No: 

-3^-3 
d Radioactiva 

Incompatible With: 

J C.CA4-

* CL-i t Of CJ 

^ t.. 

CLCi.d ^ C-2 C\ 

6-2 t-h 1 Cti-tCilj 

MP: CAS No: 

-3^-3 

d Othar 

Incompatible With: 

J C.CA4-

* CL-i t Of CJ 

^ t.. 

CLCi.d ^ C-2 C\ 

6-2 t-h 1 Cti-tCilj 

Sp. Gr.; 

Synonyma: 

Incompatible With: 

J C.CA4-

* CL-i t Of CJ 

^ t.. 

CLCi.d ^ C-2 C\ 

6-2 t-h 1 Cti-tCilj 

Vap. 0.: 

Incompatible With: 

J C.CA4-

* CL-i t Of CJ 

^ t.. 

CLCi.d ^ C-2 C\ 

6-2 t-h 1 Cti-tCilj 

Vap. P.: itow.wi/'iD+i'' 

Incompatible With: 

J C.CA4-

* CL-i t Of CJ 

^ t.. 

CLCi.d ^ C-2 C\ 

6-2 t-h 1 Cti-tCilj H,0 Sol.: 

> , I ) t 

Ov Cj • 

Othar: 

lo' 

Expoawa Umha 

• CA 

B 

• TLV 

O IDLH 

B Only toxicoloaical data 

available 

• Other: 

Routalai of 
Enpoaura/ 
Symptoma 

• Inhalation 

Inoaation 

Q Skin Abaorplion 

• Contact 

Q Ditact Panatration 

• Othar: 

Symptoma: 

Vov^J-t ^ I c 

-&lcru> 
'pj-tvc ̂ -Vrcxvi-'al 

' co^iJuJL^cv--'— 

\/-OU.SCJLv^ 

Monhoring 
Inapumanta/ 

lonitatlon 
Potantlal -f % 

Waaponaa 

O PiD 

O 11.7 aV 

O 10.2 eV 

D OVM 

O CGI 

Q OVA 

• 

IP: 

% Raaponaa: 

Corporata Haalth and Safaty Paga _ of _ 



HEALTH AND SAFETY EVALUATION - • CHEMICAL HAZARDS 

HuardotM 
SubatanM/TMlw 

AILCU^VUJU/V^I 

CAS No: 

Synonym*: 

Phylcal Piupwd— 

|3 Explosivo 

• Flammablo 

0 Corrotiva 

B Raactiv* 

• Walar Raactiv* 

B Oiddizar 

B Radioactlva 

B Olhai 

Rtiyafcal 
Stata 

B Solid 

Buquid 

Boaa 

•tata At 
•haffnil. Tamy. 

B Solid 

B Uquld 

B Oaa 

IncompatlUa With: 

crUC^' IcvS 

Charaetarialle* 

pH: 

FP: 

LEL: 

UEL: 
N. K 

Auto. Ig.: 

BP: 

MP: 
l^2.0'f= 

Sp. Or.: ^=^o 

Vap. 0.: 

Vap. P.; 

HjO Sol.: lyi tcA'JL 

Othar: 

•gtsV.cl.- P . 

(j^i\r\djLe^ £iu.Sr 

lAA^ cacU-fci-
e.jcpic-sHTvvA' 

Expoaura Umhs 

I CA 

B PEL 

B TLV 

0 lOLH M '!>• 

B Only toMcoiogical data 

availabia 

B Othar: 

Routalal ot 
Expoaiaaf 
Symptoma 

B Inhalation 

B Ingaalion 

B Skin Abaorption 

0 Contact 

B Diiact Panatiation 

B Othar: 

Monhoring 
Inabumantal 

tonbation 
Potantlal + % 

Raaponaa 

B PID 

B n.7 aV 

B 10.2 aV 

B OVM 

B CGI 

OVA 

C 

Symptoma: IP: 

% Raaponaa: 

Corporata Haalth and Safaty 
<1 1^ 

•f _ 



^ALtti Al^ SAFETY EVALUATioll - CHEMICAi HAiAROS 

KuarAMM 
Subatanoa/Taato 

CAS No: 

Synonyint: 

fliyaloal Pia^wHaa 

D Exploaiva 

Q Rammabla 

Q Corroaiva 

D Raacllva 

Q Walar Raacliva 

Q Oxidizar 

• Radioacdva 

• Other 

•lata 

Q Solid 

• uquld 

D Qaa 

•tata At 
•lta/Pra|. Tamil. 

Solid 

• Uquld 

• oaa 

Ineompatlbla With: 
ojc . 

txcJ^ (X-i ^HA lo^^-tAAirci 

eKCjici.% 

eta riilie 

pH: 

FP: 

LEL: 
M &r-

UEL: 

Auto. Ig.: 

BP: 

MP: 

Sp. Or.: 
Cc. fc'? 

Vap. D.: 

Vap. P.: OvuL-i^ 

H,0 Sd.; \vtfcoU<.A>^ 

Other: 
KJi>A C£>«^COU,'»+^L-^' 

t t.1. Wo>.Als-

J^oAUVl J — 

\AOCiaL/^ 

excpo-vA^jt* 

Expoaura Umha 

• OA 

0 PEL 

O TLV 

B IDLH '5'Ow. 

• Only toMcological data 

availabla 

• Othar: 

Routalal el 
Expoaiaa/ 
Symploma 

• Inhalation 

Monhoflng 
Inabtimafila/ 

Ionization 
Potanllal + % 

Raaponaa 

• PID 

u Ingaation 

0 Skin Abaorption 

^ Contact 

• Direct Penetration 

• Other: 

Symptoma: 

Vw:-v. 23^ 
IXO •Sc^.nAAAi:-^ j 

C»S\«-S^V\ 'j <sAi?a- J 

\Aj^txdi \ V..-W. C-xA '5 1 
V. . + CA^-O-TIA^ 

MO 1 

IV*. ScNvu-^-"-'X ^ ; 

LUAA-^ fx Ao 

• 11.7 oV 

O 10.2 eV 

• OVM 

• CGI 

0OVA 

IP: 

% Raaponaa: 

Corporate Health and Salaty 
'Z {€ 

Pasa_ol_ 



H^ALtH AND SAFETY EVALUATioN - ̂  CHEMICAL HAZARdS 

HMardew 
B- • • , irfi • rflfVIM ITOpWM •lala 

•titoAt 
•IM/Pra|. TMiip. ClwrMtHlitfM Expoaur* Umhi 

Roula|«i el 
Expoaura/ 
Eymptoma 

Monhotlng 
Inakumanta/ 

lonhatlon 
Potanlial + % 

Raapenaa 

Cccd 

CAS No: 

Synonyma: 

CadiA^j-^ 

D Exploaiva 

13 Flammabla 

Q Corroalva 

• Raaoliva 

• Watar Raacliva 

• Oxidizer 

D Rsdioactiva 

D Olhar 

Solid 

• Uquld 

• oaa 

B Solid 

• Uquld 

• Oaa 

pH: 

FP: 

LEL: 

UEL: 

Auto. Ig.: 

BP: 
i<-toq "F" 

Ineompatlbla With: 

•"2t£z.K-t T 
i 

MP: 
C^(0"C== 

Sp. Or.: 

Vap. D.: 

Vap. P.: C?iAx_w^ 

H,0 Sol.: . 

Other: 

B CA 

0 PEL ^ 

• TLV_ 

• lOLH 

O Only toxicological data 

available 

• Other: 

Q Inhalation 

• Ingaalion 

• Skin Abaorption 

• Contact 

D OiracI Panatration 

• Other; 

O PID 

O 11.7 eV 

• 10.2 eV 

• OVM 

O CGI 

B OVA 

D 

Symptoma: 

f U_twi j 

1/WUJ.5C J 

U «U_A J \/Crvu<JiV ^ 

V ^ pvc'^ 

vwVtV 

IP; 

% Raaponaa; 

Corporate Health and Safaty 
le 
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HEALtH AND SAFETY EVALUAribN - D CHEMICAL HAZARDS 

HaianleiM 

"S>^2JLVOUV>/>. 

CAS No: 

Synonymo: 

•fc*- t m I , I -ritfWmim rTOpWM 

• Explotivo 

• RommabU 

D Corroalva 

O Reaetiva 

Q Walar Raaetiva 

• Oiddizar 

O Radioactiva 

El Other 

ejM^kn 

COLM vtj>-cer 
M IOUAAAV^ <^( 
ariVAC^-« 
tinrcM/iac<K. J 

Caj-iWi<=u. ^ 
-VWCVVXJLAA/^ 

VU£Jt-ej24, , 
Ca-BtXu-tM CAAWii'-
(CU.lcv«-frt-4 

Ptiyalcal 
•tata 

P Solid 

• Uquld 

• Qaa 

•tata At 
•Na/^q|. Tamp. 

P Solid 

• Uquid 

• Qaa 

Incompatibia With: 

/SrciclJ J •S+ycv.^ 

Oxici i ^ 
-WiQCio^ 

':pcH-aee>'-u«-*x-' 

Charaetarlafiea 

PH: 

FP: 

LEL: 

UEL: 
N 

Auto. Ig.: 

BP: 
. l2-(oS°T= 

MP: 

Sp. Qr.: 

Vap. D.; 

Vap.P.: 

H,0 Sol.; 

Other: 

Expoaura Umlta 

• CA 

a PEL 

• TLV 

• IDLH 

a Only toxicological data 

available 

a Other: 

Routalel of 
Enpoawa/ 
Symptom* 

a Inhalation 

a Ingaation 

a Skin Abaorption 

P Contact 

a Direct Penetration 

a other: 

Symptom*: 

nxi'vt-') -FW*.*cc^. 

v;-&. 
cuiils, 

(£,vdki"5A \dMy^-
«ElC>^ A-'U.VK.i 

Monitoring 
Inabtimanti/ 

lonixation 
Potential % 

Raepone* 

a pio 

a 11.7 eV 

a 10.2 eV 

a OVM 

a CGI 

0 OVA 

P _ 

IP: 

% Reaponee: 

Corporate Health and Safety Paga'jofi^ 



HEALTH AND SAFETY EVALUATioN - d CHEMICAL HAZARDS 

Haiardeui 
SubatanocrrMlia 

Lea^ 

CAS No: 

Synonynw: 

OlOlo 

^ ̂ ' I 

(2\(ov/tiri 

WiylcolPiefwSM 

B Explotivo 

B Rommabia 

D Cotroalva 

19 Raactiva 

• Watar RaacUva 

• Oxidizar 

O Radioactiva 

• Olhar 

Rhyaleal 
•tata 

d Solid 

• Uquld 

Q Qaa 

•tata At 
•Ma/ftoi. Tamp. 

Q Solid 

• Uquld 

• Qaa 

Ineompatlbia With: 

OjCi c*.' 

Kvy 0<-t^ 

cxc.\ci *> 

CiiarMtariitlea 

PH: 

FP: 

LEL: 
MN: 

UEL: fsjN-

Auto. Ig.: 

BP: 
6.\ VM-'F 

MP: 

Sp. Or.: 

Vap. D.: 

Vap. P.: itu^^ 

H,OSol.: (04. 

Othar: 

Expoaura Umlti 

CA 

• PEL e>-CDSu<^|L 

• TLV 

• IDLH 

• Only toMcological data 

available 

• Othar: 

Routa|a| of 
Expoaiaaf 
•ymptoma 

d Inhalation 

0 Ingaation 

• Skin Abaorption 

d Contact 

Q Diiact Penetration 

Q Othar: 

Monitor big 
InaPumanta/ 

lonbation 
Potandal + % 

Raaponaa 

Symptoma: 

VA)<io<-t J I 

I ( 

C cvx-iA^P 

Uc<-cL '• 

to\ c *3*- J , 

tv'b CA 

O PID 

• 11.7 aV 

n 10.2 aV 

• OVM 

O CGI 

0 OVA 

P.^ 

IP: 

% Raaponaa: 

-• Safety 



mALfii AND SAFETY EVALUAridjil - P CHEMICAL NAMR6^ 

Haxardoua 
Subeteneon'oaka Ptiyaleal PreperSaa 

Normal 
Phyelcal 

State 
State At 

SltafPro|. Tamp. Charaeterletiaa Expoewa Umlte 

Routefel el 
Expoawaf 
Symptame 

IMonltarlna 
lfia*tanantif 

lofilietion 
Potential + % 

Raaponea 

0 Exploaiva P Solid P Solid PH: 
• CA P Inhalation •
 

2
 

o
 

D Flemmeble Q Uquid • Liquid 
FP: 

• PEL tvwsk / u. ̂  D Ingeation • 11.7 aV 

Cotroelve 
• Qee • Qee 

LEL: 
^ • 

O TLV E3 Skin Abaorptlon 
D 10.2 eV 

P Reactive UEL: 

Q IDLH 
n Contact 

O OVM 

• CGI 

O Water Reactive Auto. Iq.: 

Q Only toxfcologicel date 

eveileble 

O Direct Penetration 

O OVM 

• CGI 

D Orddtzar BP: 
Q Only toxfcologicel date 

eveileble • Other: 

O OVM 

• CGI 

CAS No; 
D Radioactive 

Incompatible With: 

Ov I/TI . 
MP: Q Other: 

AC(nl« "TUNJ o. 

H OVA 

Other 

1 
Sp. Or.: 

Q Other: 

AC(nl« "TUNJ o. 

Synonyme: 
Lo-.U 

Vep. D.: Symptoma: IP: 
(:\vvc<vv_e_-

Vep. P.: lvvvV£>^^ f 

H,0 Sol.: 

Other: % Raaponea: 

Corporate Health end Safety 
iX-

Pes* _ of _ 



HEALTH AND SAFETY EVALUATION ~ • CHEMICAL 

Haterdoua 
Subetanean'aeke •a* a—a •> >a W llfSIUM ITOfMfvM 

Nonnal 
Phyaical 

State 
State At 

Slta/Pni|. Tamp. f[|i ear--*--' UfMrAOIiniQM Expoaiaa Umlta 

Routalal of 
Expoauraf 
Symptoma 

Monitoring 
InabMnonta/ 

lonliation 
PotantM + % 

Raaponao 
cmQ -Ta/> 

T;4-ot^ • Expioaiva • Solid Q Solid 
pH: 

• CA • Inhalation • PID 

cmQ -Ta/> 

T;4-ot^ 

FP: D Rammabla B Uquld • Uquid 
FP: 

• PEL • Ingaation • 11.7 aV 

Q Corroalva 
• oaa • oaa 

LEL: 
• TLV 

• Skin Abaorption 
• 10.2 aV 

• Raactiva 
UEL: 

• lOLH 
• Contact 

• OVM 

• CGI 

• Water Raactiva 
Auto. Ig.: 

• Only toxicological data 

avail able 

• Direct Panatration 

• OVM 

• CGI 

• Oxidizar BP: 
• Only toxicological data 

avail able • Other: 

• OVM 

• CGI 

CAS No: 
Q Radioactivo 

Incompatible With: MP: H Other: OSH-P- , , 
/iM. 

• OVA CAS No: 

(3 Other Sp. Or.: 

H Other: OSH-P- , , 
/iM. 

Synonyme: 

(3 Other 

Vap. D.: Symptoma: IP: 

Vap. P.: 
Jiv UM ^ lijvTDvt ^ 

H,0 Sol.: 

Jiv UM ^ lijvTDvt ^ 

Other: 

ccpcv^ -HAJL-

% Raaponaa: 

Corporate Health end Safety 
fi- (& 
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ATTACHMENT "B" 

MATERTAE SAFETY DATA SHEETS 
(MSPS) 

Corporate Health artd Safety Page 36 of 40 



White to yellow week erometic ooor 

SKiks in water 

i'.oo oiscneroe it DossrtMe Keeo oeooie ewav 
«void conteci witn toiia sno oust 
soiaie ana remove oiscnaroeo matenai 

Notify local neaiin ana ooiiution cooiroi agencies 

Fire 

Exposure 

Water 
PoUutlon 

CombustiOie. 
Dust cioua rnay expiooe tl igniiea in an er>ciosed area 
Eximouisn witn water, srv cnemicais. teem, or camort otoxioe 

CALL FOR MEDICAL A.D 

OUST 
Imtating to eyes, nose ana throat. 
If mhateo will cause cougfting or aifticuit Oreathmg. 
II in eves, rtoia eveiios ooen ana nusn wnn oientv oi wate' 
it breatnirto nas siopoea. give aniticiai resoirauor. 
If Dreatnina is OifttCuU, give oxyoen 

SCUD 
Imtaimg to skin and eyes 
Harmful if swaiiowea. 
Rernove comammatea ctotnir>a ana snces 
Fiusn anecteo areas wnn oieniy c eate' 
IF 'N EVES "oia eveiiOS ooen ana t-jsn wiin oientv oi water 
IF SWALLOWED ana victim is CCNSCiCUS. riave victim orrnx water 

-r milK 
IF SWALLOWED ana victim is UNCONSCIOUS OR HAVING CONVULS.CNS 

CO hoinirtg except xeeo vctim warm 

Effect Of low concentrations on aouatic lite is unknown. 
May be oangerous if it enters water intakes. 
Notify local neaith and wildlife officiats 
Notify operators of nearby water niaKes 

1. RCSPONSe TO DISCHARGE 
(bee nespoftee memooa nen^oooet 

Should be removed 

Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 

t CompattbMtty Class: Not hsted 
X2 Formula: C.«H,o 
3.3 IMO/UN Designation: Not hsted 
3.4 DOT to NOL Data not available 
3.5 CAS Registry Mo~-f 20-12-7 

2. LABEL 
2.1 Catagory: None 
2.2 Class: Not pertinent 

4. OBSERVABLE CHARACTERISTICS 

4.1 Fhysleal State (as aMppa«): Solid 
4.2 Color. White to yellow 
4J Odor Weak arontatic 

5.1 
5.2 

5.3 
5.4 
5.5 
5.6 
5.7 
5.5 
5.9 
5.10 
5.11 

5. HEALTH HAZARDS 

Oust mask; goggles or face shtefd: rubber gloves 
Symptoms Following Exposure: Inhalation of dust eniatas nose and throat. Contacf with eyes 

Traatmoftt of Expeeure: INHALATION: move lo fresh air. EYES: flush with water lorlS r 
Threshold Umtt Valua: Data not available 
Short Term Mhaleiion LimMa: Data not available 
Toxicity by Ingoetlon: Data not available 
Late Toxicity: Data not available 
Vapor (Oas) Irrttsnt CharsciertetiCK Data not available 
Liquid or SoNd irrttant Characterfatlcs: Data not available 
Odor Threshold: Dau not avaiiable 
IDLH VaHia: Data noi available 

e. riRE HAZARDS 

5.1 Flash Fomt 250*F 
6.2 FlBfiwiaMa Umlta M Air 0 6% LEL 
5.3 Fire Extinguiahmg Agents: Water, loam. 

dry chemical, carbon dioxide 
6.4 Fire ExtlnguleMng Agents Net to be 

Uaed: Dau noi avarfabie 
Special Haxsrds of Combustion 

Products: Dau not avaxabic 
Bahatrlor In FIra: Dau noi avsuabie 
ignWon Tamporaturc: tOCM'F 

6.5 
5.7 
5A 
5.9 SurMng Rale: Not perurtent 
5.10 Adiabatle Flame Tcmporctui 

Dcu noi avwUbU 
ItolcMomctrtc Air to Fuel Ratio: 

Dau not avatUPU 
5.12 FUma Tcmpcratura: Data noi available 

7. CHEMICAL REACTIVITY 

7.1 Reectlvlty Wlttt Water No reaction 
f with Coi 7.2 Rt 

not available 
7.3 Stability Durmg Treneport: Stable 
7.4 Neutraming Agents for Adda and 

Cauabes: Not penment 
7.5 lent 
7.5 mhlMter of Folymorlxatton: 

Not peninant 
7.7 Molar Ratio (Roactant to 

Product): Dau not available 
7.1 Reactlvtty Group: Dau not avaiiaPie 

L WATER POUUTION 

5.1 Aquatle Toxicity: 5 ppm/24 hr/trout A 
bkwgill/no effect 

5J Watcrlowf Toxicity: Dau not cvailabU 
•J Biological Oxygon Damend (BOO): 

Dau not avaiUble 
5.4 Food Chad Concontrallon Potential: 

Nona 

9. SHimNG INFORMATION 

9.1 Grsdaa of Purity: Various IKiorasccnee 
grades; ScmtiNaiion grade; Technical 
grada. 90-98% 

9J Slorega Tempcratu 
9.3 Inert Atmoaphera; No r< 
9.4 VefTtdg: Open 

10. HAZARD ASSESSMENT CODE 
(Sae Haxard Aaasaament Handbook 

11. HAZARD CLASSIFICATIONS 

11.1 Cede of Federal Reguletiene: 
Not hsted 

11.2 NAS Haxard Ratdg for Bulk Water 

Heaid Haxard (Blue). 
Flemmabilrty (Red) 
Reactivity (YeMow) 

ClassHleatton 
0 

IZ 

12.1 

12.2 
12.3 

Sokd 

12A 
124 
12.7 

124 
124 

PHYSICAL AND CHEMICAL PROPERTIES 

at IS'C and 1 atnt 

Meliwdar Watght 178 23 
•dNdg Pedt at 1 atm: 

64e4*F • 341.2X - 614 4'K 
FreoMngPobifc 

421.rF « 215.5*0 - 489.rK 
CrfbcM Tameaidlufe; f 
CrWdel Piaaeuii Not parknaot 

•CMC OravRy: 
1.24 at 20'C (aobd) 

UqM i: Not partmoni 
Lib 

12.10 Vapcf <Oaa) BpaeHic Oradty: 

12.11 Ratle of ipacfflc Hoato of Vaper fOas): 

1Z12 Lotani Moat of k 

12.13 Heat of Co 

12.14 
12.15 
12.15 
1245 
1245 
1247 

m:-17.100 Blu/lb 
- 4.510 eat/g - -396 X 10'' J/kg 

Heat of Potyiuaiimiun; Not pamnani 
Itoat of Fusion: 36.70 cal/g 
UmWng Value: Dau not avedaWe 
Raw Vapor Preeeure: Dau noi avadabU 

NOTES 

JANUARY 1991 



12.17 12.18 12.19 12.20 
SATURATED UQUID DENSITY UOUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY UOUID VISCOSITY 

Temperature Pounds per cubic Temperature Britiah thermal Temperature 1 British thermal unit-
inch ofir hour- Temperature C^ntinoifis 

(degrees F) foot (degrees F) unit per pound-F (degrees F) fffl fli«f 1 I fS/W 

square foot-F (degrees F) 

N N 435 .868 N 
0 0 440 .866 0 
T T 445 ; .865 T 

450 .863 
P P 455 .862 P 
E E 460 .860 E 
R R 465 , .859 R 
T T 470 .857 T 
1 1 475 ; .855 1 
N N 460 .854 N 
E E 465 .852 E 
N N 490 .851 N 
T T 495 .849 T 

i 500 .848 
505 .846 
510 .845 

1 515 .843 
520 .842 

j 525 .840 

i 
530 .839 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees R pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

1 N N N 
N 0 0 0 
S T T T 
O 
L P P P 
U E E E 
B R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T T T 



ArMTM. SOW} 
AfMnic. mattHic 
Gray a 

SOW} Gray 

^VOIO CONTACT WITH SObD AND DU'ST .=£= ==C-3-.i 
/»«af #eii-cootair>»a oosniva oressura Cfaatn,na aoaaratus 

ana tuil orotacwa eiotnir>g. 
3tav uDwino ana usa wa'ar aorav to i^r^oct ocwn ' ; .3t 
Stoo discnoroa (t possiota. 
soUita ana remova oiscrviroao matenai 

Noofv locat naajLi ano ociiuuon controt aaencias. 

Fire 

ExDOSure 

Water 
Pollution 

On M M«M to tXJTTl m (if. 
POISONOUS OASES ARE PRODUCED IN FIRE. 
Wear saif<ontajnao ocsiuva orassure oreatnino aooaraius 

and tuit Drotecvva cictnma 
Exiincjisn small fires- orv cnemicai. caroon a.oiae, 

water soray or 'oam: ;arQa ;i:es: water sorav, or rear-. 

CAL- rCS MEDICAL A D. 

DUST 
POISONOUS IF WHALEa 
Move victim to trasn a-r 
IF iN EVES OR CM SKiN, ir>n-eoiaieiv I'L'Sn v.<trt rvi-ir.c water 

or at lasst 15 mmutes; nc^a cv5- :s coe-. n ^^^<55380. 
:f fcraatrvna nas steooao. o-ve • ::r'Ciai reso..- :-..cr-
If Dreatrvpg is anicuit. Qive o'- isn. 

r -zr a- tr-ss: 
POISONOUS IF SWALLOWED. 
iF i.s EVES OR ON SKiN. : csn wim f. 

•/ minutes: ncio avenos ocen : - scessar. 
IF SWALLOWED ano victim is CCNSC-C -a ana ri;»s nci vc«w:eo- -cjce 

• omtirto w!tn svruc ci eecac 
iF SWALLOWED ano vicum is UNCCNSC:C'JS CR HAVING CCNVU.J'C 

-otmng exceot neeo victim warm 

Ettaela ot tow oonoarmtiorta on aquatie Ma to 
May ba donoarotto It amora wotar Mtakaa. 
Notify local naaith ar>a wiiOMa otticiais. 
Notity oparators ol r>earDv water intakes. 

L EESPONSE TO DISCHAME 

Reetrtot aeceaa 
ShouMbe 
Chemical and physical treatmerrt. 

3. CHEMICAL DESIGNATIONS 

9.1 CO CompMMIfly Claaa: Not Matad 
1.2 FormulBtAa 
1.1 IMO/UN DaalQwattow; 6.1/1556 
1.4 DOT ID NOJ 1556 
1.5 CAS Raglabry No.: 744(K».2 

2. lAOa 
or 
:6 

4. OBSERVABLE CHARACTERISTICS 

A1 FhyaleM SWe laa eMpped): Solid 
4J Coler Savar-gray 
4J Odor: Data not availM)to 

1 HEALTH HAZARDS 
El 

L2 
protecbva etothino. 
itema FedoaWig Eapoaup* Peiaenoua by inhalatton o( duM or by ingaatton. Ragardlaaaof 

«a. aymptorm in moat caaaa art eharaMeriatk: ol severs 
All Che 

• orga 
uea similar totoe edaeia. I 

5.1 Traatmant of Eipoaura: Gat madleal atlaniton Mtar any axpoawa to thto mataL IfMALATlON; 
Mova victim to troah aa. tt braatntog haa awppad. gwa Mfidal raaoiration. H biaatNng to 
OMculL giva oxygaa EYES OR SKIN: Immadlaty fluah wHh runrwto waiar for at toaat 15 

toolala contaminaiad dotNng and ahoaa. tNGESTION: It lha victim to aiart and haa not vonMad. 
Mduoa vomiting vnth ayrup of ipaeac. 

E4 Thraahold UmH Votua: 0.2 mg/m* 
5J Short Tarm InhMaMan Umfta; Data not availabto 
5A Toalelty toy ingaattoni Data not aifailabU 
E7 Lata Toxletlr. Human eardnogan. Cauaoa mutagonie. rapiMuetiva and tumongamc affects along 

with damage to tha gastoointaalinai toad and dagi nefthali 

5.5 UquM or 80M frrttant Oho 
E10 Odor Threehoid: Data not avM^e 
Ell IDLMValua: Data not avMabto 

Ilea: Data net availabia 

E RRE HAZARDS 

El Plaah Pome Not oaranant 
E2 PlanMwMa UmNa In Am Not pamm 
El PIra EiSnguiaMng AgonlK Smal firaa: toy 

chawicdL cartoon dtotodt. etotar eoray Of 
foam; torga firas: ««lar aortoy. tog cr 

E4 PtoaEto 
I: Not 

PfOdMCila Contain highly IMBC araanie 
triotoda and other forma of arasrae. 

I. tha nioat dangdoua form of 

add or add tumas. 
Bahovtor m Ptom Bums to p 

whha furrtaa of lagMy lOBde araarac 

E7 IgnmonTai 
t Data not avaiitola 

fCtortotouad; 

7. CHEMICAL REACnynr 

1 WATER ratltmON 

El AquaSc ToaMty: Data not avaitobfe 
E2 Watorfowf ToatoNy; Data not I 
El Woiegleal Oiygan Demand ( 

E4 FoodChOfnCdi 
jtoyfrooha 

9. SH i INFORMATION 

El Oradao of Pumy: Crude. 0MS%: 
Raflnad. 08%: Samieondueior. 

E2 
El mart 
E4 

10. HAZARD ASSESSMENT CODE 

11. HAZARD CLASSinCATIONS 

11.1 Coda of FadarW RegidaUMna. 
ftotoorcB 

11.2 NAS Hawd Noting for St* Water 
cNoiftotad 

IIJ 
Ctai 

HazwdfBtoo) 3 
Flamm*iaiy(Red)_ 2 
Raoetrvfty (Yettow) 0 

tz 
1E1 

1E1 
1E1 

tE4 
lES 

fHYSICAL AND CHEMICAL PRORCRTIES 

PhiMeM SMs at t5X and 1 alme 

l.iarF - $irc • oarK (aubtlniaa) 

14774*F - 80rC - 1070.2^ 

S027A goto - 942.0 aton -
34.6 MN/rr»* 

1E7 SpaoMe Qravlly: 
5.787 at 29*0 <aoid) 

Notpartrionc 

foa rwn parwiOTn 

1E15 Haot Of SoMlan' Not partinant 

12J5 Heat Of railan- Data not available 
f2JS UmWNg van* Deis not avaitobia 

i FIRE HAZARDS (CofittfWid) 

Ef Burning Nats: Not partinonl 
E10 omwiollr name TeiitodBtwo naia nnt enfaftahU 
Ell StefeWoinotrta Air to Pual Natfo: Data not avaaable 
Ell Plama TamparMura; Data not avdiatoia 
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ARX ARSENIC 

12.17 
SATURATED LIQUID DENSITY 

12.18 
UQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
UQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square (oot-F 
Temperature 
(degrees F) Centipoise 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 

1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 

N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 

N 
E 
N 
T 

12.21 12.22 12.23 1224 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per ICQ Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

1 N N N 
N O O 0 
s T T T 
0 
L P P P 
U E E E 
B R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T T T 



Benzol 
BenzoM 

GMOWW-M* ooor 

Floats on watar. Flammawa. imiating vapor « proouc^J. Fraazirtg 
pomi « 42'F 

• voia coniaci ••m iiau<o ano vaoo' ••veo oeooie a*nv 
vev ooo9ies ano seif<ontain«o oreatmno azoaraius 
;hot o'ti 'onitioo sources ano can lire oeoanmem 
3100 oiscnaroe it ooss>oie 
-lav upwino ana use water sorav lo oown .-,cnr 
<;.oiate ano remove oischaroeo matena' 

Noiity locai neaiin ana poiiution coniroi acencies 

-ire 

Exposure 

Water 
Pollution 

FLAMMABLE 
FtasAback along vaoor trail may occur 
Vapor may exptooe if igrMied m an enciosad area. 
Aear ooggies ana seii-coriairteo creairi.r>o apparatus 
Extinouisrt wttn orv crem<ai, icam O' caroon oioxioe 
^ater mav oe menective on ore 
Cool exooseo contair>ers win water 

CAuu rCri McC.CAu A,C 

VAFOn 
kntaang to eyes, rtosa and tmoat. 
It mhaieo. WIH cause rteeoacne. ditficuit breatnmg. or loss of consciousrtess. 
Move iO iresn i-r 
'I breatninq nas storceo. eve artiv.; ai resc-ratiort 
If breaming is oifticu i. 3ive oxvaen 

LIQUID 
imuting to slun and eyes. 
Harmtui if swaUoweo. 
~emove ccntammaifeO cipinmo ano 
ciusn anecteo areas wnn c>enrv 51 ware* 
;F 'N E'rcc ncq eve-cs ooen ana ;.„?n wi-n oienry n-
.T SWacLCWEO j-a vic'.m 15 ..C'-SC-'G-i i.-i ..c:- c"'« wav 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May ba dangarous rf rt antars teatar ntafcas. 
No6fv locai fteaim a •ocai fieaim ana wiioi'te orriciais 
Notify operators of riearpv water iniaKes 

1. nSPONSE TO OISCHAITGE 

<SMf 

Restrict access 

a. CHEMICAL DESIGNATIONS 

3.1 CGCon i Claaa: Aromelic 
Hydrocartwn 

3.2 Formula: C.H« 
3.3 WO/UN Deslgno 
3.4 DOTlDNo.: 1114 
3.5 CAS RegMtry Noj 71^3 2 

I lABU 
2.1 Catogory. Fiammaofa liquid 
2.2 ClMa:3 

4. OBSERVABLE CHARACTERISTICS 

4.1 Physical Slat# (aa shipped): LIQUKI 
4.2 Color: Colortess 
4.3 Odor. Aromatic: rather pleasani aromatic 

odoc characteristic ooor 

5. HEALTH HAZARDS 
Personal ProtecUee Edutpmant Hydrocarbon vmior camsier. suppeed ae or a hose mask: 

Aydrocarbon-msoiubie rubber or piaatie gtoves: chemcaf goggles or face spiash shield. 
hydrocarboTHnsolubla apron such as neoprena. 

Symptoma rolloolog Eipoaure: Oiztmass. escrtabon. pallor. toUowed by Ihishmg. weaknass. 
headache, breathiesaness. chest constncuon Come and possible death. 

Trootmsm of Eapoaurs: SKIN: flush with waiar foMowad by soap and water, remove 
oomamnated dotheig and wssh skm EYES: flush with plenty oi water unu emeiion subskfes. 
INHALATION: r Call a physician IF breaihtng rs ereguiar or 
Stopped, start resuseitatfon. i sr oiygen. 

Threshold Until Value: lOppm 
Short Torm InhataUon UmMa: 7S ppm lor 30 mm 
TotlcNy by tngoatioh: Grade 3; LO^B - 50 to 500 mg/kg 
LateToildtv: Leukamie 
Vapor fOaa) Irrttanl Charoetortatlea: if preseni m high concentrations, vaoors may causa 

imtation of eyes or respiratory system The effect is lamoorary. 
5.2 Ugukf or SoMd frrttanf Cherocterte#ee: Mmmum hazard it sprUed on cioinmg and aMowed to 

remam. may causa smarting and reddanmg of the skm 

5.10 Odor Threshold: 4 68 ppm 
5.11 IDLHValua: 2.000 ppm 

5.4 
5.5 
5.6 
5.7 
SJ 

S. riRE HAZARDS 
6.1 Flash Pomt i2'FC C 
•J Flammebie Unuis bi Am 1 3s-7.9% 
6.3 PIro Eatlngulahlng Agents; Dry cnsnecai, 

fosm. or carbon dmxkfs 
6.4 Firs EstlwgMiihiwg Agsnts Not to bo 

Usod: Wstsr msy be meflectwe 
i of Combuetien 

e Not oertment 
6.6 Behovlor M Fire: Vapor w haaviar than ae 

and may vavei conaidarabia d«tanca to a 
source of igmfion end Hash back 

Temperature: 1097*F 
Class I. Grouo 0 

6.9 Burning Rate: 6.0 mm/mm 
6.10 Adiabslle Flame Tsmpersturs: 

Data not avakabis 
6.11 Stoichiometric Air to Fuel Ratio: 

6.S SpocMi Mstsrtii c 

6.12 
Data not avsaaWe 

Tamparalura: Data not avakabia 

7. CHEMICAL REACTIVITY 

7.1 Reacilvtty With Watar; No raaction 
7.2 Raacttvtty with Common Matartaia: 

reacaon 
7.3 SiabWty During Transport Siatfla 
7.4 NautrsHtlng Agonta for Adda and 

1: Not pemnent 
of f 

Not porbnant 
7.7 Molar Rabe <Raaetsnt to 

Product): Data not available 
7.1 Rascttvlty Group: 32 

t WATER POUUTIDN 

6.1 Aquatte Toxtdty: 
5 ppm/6 hr/mm 

20 ppmr24 hr/sunhsh/TL./lap water 
6.2 Watarfowl Toxicity: Data not avakabta 
84 Biological Oxygen Demand (BOO): 

1.2 «/ib. todays 
8.4 Food Chain Concantrauon Potantlat 

Nona 

9. SNIPfIHGINFORMATlON 

8.1 Qradaa of Purtty 
Induatnai pure 99-f% 
Thiophana*frea 99-f% 
Nnrabon 994-% 
Induslnal 90% 85 + % 
Raagani 99 + % 

9.2 Storage Temperature: Open 
9.3 Inert Atmoaphera: No rsQueamant 
9.4 Venting; Pressure.vacuum 

IG. HAZARD ASSESSMENT CODE 

A.T-U-V*W 

1]. HAZARD CiASSinCATIDNS 

11.1 Code of raoeial Reguietiona: 

11.2 NAS Haiard Rating tor Bulk Watar 
Transportation: 

Fee 3 
Hoaflh 

Vapor imtsnt 1 
Liqud or Sokd imtam 1 
POdons 3 

Water Potution 
Human Toxicfty 3 
Aquakc Toxoty 1 
Aaathatic Eflact 3 

RaactMty 
Other ChanHcats 2 
Watar 1 
SaN Raaction 0 

114 NFPA Haxvd Ctaaaiftcatton: 
Category Ciaaaiflcation 

Health Hazard (Blue) 2 
Fiammabdty (Red) 3 
Raacttvifv (Yetiow) 0 

II 
12.1 

124 
124 

12.4 

124 

12.8 

12.7 

124 

12.8 

12.10 
12.11 

12.13 

12.14 
12.15 
12.18 
t24S 
1248 

1247 

PHYSICAL AND CHEMICAL PRDPERTICS 

Phyafcaf State at tS'C and 1 atnc 

dght 78.11 
lallatm: 

176*F - 80 rC - 353.3*K 
odng Point 
42.0'F - S.S'C - 278.rK 

Crfit 
SS2.0*F . 266.9*0 - 562 1*K 

Crtttcaf Proaouro: 
710 pan • 46 3 aim « 4.89 MN/m' 

0.879 at 20*C (bquKl) 
UquM Surface Tanalon: 

26.9 dynaa/cm - 0.0269 N/m at 20*C 
UquM Watar Intorfadal TanaMn: 

35.0 dynaa/cm - 0 035 N/m at 20*C 
Vapor (Oaa) Spoettic Oravtty 2.7 
Rabo of Specific Haata of Vapor (Oaa): 

1.061 
Latent Host of Vaportiatlon: 

t69 Btu/ib - 94.1 ea(/g « 
3.94 X 10^ J/kg 

Hoot of Combuetien: -.17.460 Biu/lb 
- —9696 cal/g ^ -406.0 X 10^ J/kg 

Host Of DacompoaWon. Not pamnani 

Heat of Fusion; 30.45 caf/g 
Umwng Vakio: Data not avakabia 
ROM Vapor Proasuro: 3.22 pM 

NOTES 
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12.17 
SATURATED UOUID DENSITY 

12.18 
UQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
UQUID VISCOSITY 

Temperature 
(degrees F) 

! Pounds per cubic 
foot 

Temperature 
(degrees R 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees F) Centipoise 

55 55.330 45 
i 

.394 75 1 .988 55 .724 
60 55.140 50 ^ .396 80 .981 60 .693 
65 54.960 55 .396 85 .975 65 .665 
70 54.770 60 .400 90 .969 70 .638 
75 54.580 65 .403 95 : .962 75 .612 
80 54.400 70 .405 100 ,956 80 .588 
85 54.210 75 .407 105 .950 85 .566 
90 i 54.030 80 .409 110 .944 90 .544 
95 1 53.840 85 .411 115 i .937 95 I ,524 

100 1 53.660 90 ! .414 120 .931 too .505 
105 53.470 95 .416 125 i .925 105 .487 
110 ! 53.290 100 .418 130 1 .919 110 .470 
115 ! 53.100 135 1 .912 115 .453 
120 52.920 140 j .906 120 .436 
125 [ 52.730 145 1 .900 
130 52.540 150 .893 1 
135 : 52.360 155 1 .887 
140 I 52.170 i 160 1 .881 
145 51.990 i 165 .875 
150 51.800 i 170 , .868 
155 51.620 1 1 
160 51.430 1 

165 51.250 
170 51.060 
175 50.870 

1 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees R pounds of water (degrees R inch (degrees R foot (degrees R per pound-F 

77.02 .180 50 .881 50 .01258 0 .204 
60 1.171 60 .01639 25 .219 
70 1.535 70 .02109 50 .234 
80 1.989 80 .02681 75 .246 
90 2.547 90 .03371 100 .261 

too 3.227 100 .04196 125 .275 
110 4.049 110 .05172 150 .288 
120 5.033 120 .06317 175 .301 
130 6.20'l 130 .07652 200 .313 
140 7.577 140 .09194 225 .325 
150 9.187 150 .10960 250 .337 
160 11.060 160 .12980 275 .349 
170 13.220 170 .15270 300 .360 
180 15.700 160 .17850 325 .371 
190 18.520 190 .20750 350 .381 
200 21.740 200 .23970 375 .392 
210 25.360 210 .27560 400 

425 
450 
475 
500 i 
525 
550 
575 
600 

.402 

.412 

.421 

.431 

.440 
449 
.457 
.465 
.474 



Sinks m water 

x.OtO CONTACT WITH SOUO AND OUST. KEEP «>eOPL6 AWAV 
Aear oust resoeaior ane ruooar overootnmg (maucinQ 9iov««i. 
Z\oo eiscnaroa n posaota. 
2aii hre oeoartmeni 
sotaia ana remove osctxaroeo maieriat 

'lOtity local neaim arwj oonuiion control agerKies 

Fire 

Exoosure 

Water 
Pollution 

Comousiibie. 
POISONOUS GASES MAY BE PflODUCEO IN FIRE 
Dust doud may expiooe rf ignited m an enclosed area, 
wear goggiet ana seii-coniameo ereaintng acoaratus 
Ectirtoufsn with ory graorwe. soda asn. or other vien powoer 
DO NOT USE WATER ON FIRE. 

CALl FOR MEDICAL AiO 

OUST 
POISONOUS IF INHAUD OR IF SKIN IS EXPOSED. 
K inhaled will CMse cougnmg or oinicult breathing 

It in eves, hold eyelids ooen ano tiusn with oieniv o> water 
If breathing has stoooeo. give artitciai resoeauon 
If breatnmg is dincun. give oxygen 

SOUO 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
Remove contaminated dothmg ana snoes 
Flush anecied areas with oienty ot water. 
IF IN EYES. hcMd eyesos ooen ana I'osn with oieniv ot water 
tF SWALLOWED ana victim is CONSCIOUS, have vici-m onn* water 

r-r milk ano nave viciim xtouce vommna 
IF SWALLOWED ano vwtim is UNCONSCIOUS OR HAVING CONVULSIONS, 

do notnmg axceoi keep victim warm. 

Effect of low concentratiorta on aquatic Me is unknown. 
May ba dangerous it it enters wstcr mtekes 

Notify locsi hesim snd wiidMe offoets. 
Notify oceretors of nevby water enakts. 

1. RESPONSE TO DISCHARGE 
(See Reapense Methoda Handbook) 

Issue wamini I. water 

Restnci access 
Sftoufd be removed 
Chenvcai and pnysical treatment 

3. CHEMICAL DESIGNATIONS 

CO Comostibfmy Claaa: Not bated 
FomMila: Be 

3.1 
3J 
3.3 IMO/UNDe 
3.4 DOT ID NOJ 1567 
3.5 CAS Regfstry No.: 7440-41-7 

2. lABa 
2.1 Category! None 
2.3 Claaa: Not pertinent 

4. OBSERVABLE CHARACTERISTICS 

4.1 Physical State (as shipped): Softd 
4.3 Color While 
4J Odor None 

5.4 
5.5 
5.5 
5.7 

S. HEALTH HAZARDS 
Personal Protective Equipment Bu Mines approved respirator; clean work clothes daily; gloves; 

eye protection 
Symptoms Fokowtng Exposure: Any dramatic, unaxolsmed weignt loss should bs considered as 

possAie first mdication of bsrytlium disassa. Dust is extremaly toxic when inhaled; symptoms 
include cougnmg. shonness of breath, snd acute or chronic kjng disease. There is no record of 
Mness from ingestion of beryffium. Contact with dust causes coniunctivai mfiammation of eyes 
and dermatitis. 

Treatment of Exposure: INHALATION: acute disaase may raouire hpspitabzation with 
admmstration ot oxygen; chest x-ray should be taken immediaieiy- EYES: flush with water for at 
least 15 mm. SKtN: flush with water; wash with soap and water; ail cuts, scratches or other 
mfunas should receive prompt medical attention 

Threshold UmH Value: 0.002 mg/m' 
Short Term Inhalation Umlta: 0.025 mg/m\ less than 30 mm 
Toxletty by Ingestion: Grade 3; oral LDso > 100 mg/kg (mouse) 
Lata Toxletty: Baryliiosis of lungs may occur from 3 months to 15 years after sxposurs Chronic 

systemic diseases of the liver, spleen, lymph nodes, bone, kidney, snd other organs may also 

5.5 Vapor (Osa) Irrttant Charaeterlatics: Dau not available 
5.9 LMruld or SoUd Irrftant Chsraeterietica: Data not available 
5.10 Odor Threshold: Odorless 
5.11 IDLH Value: Data not available 

5.5 

6. FIRE HAZARDS 

Flesh Point Noi penment 
Flammable Limits in Air Not pertinent 
Fire ExtlnguMiing Agents: Graphite, sana. 

or any other men dry powder 
Fire Exbngulahing Agents Not to be 

Uaed: Water 
Spoelei Haierde of Combuetfon 

Products: Combustion yields beryibum 
oxKis fume, whieh rs toxic it mnaied 

5.5 Reheyfor In Fire: Powder may form 
explosive mixture with air. 

5.7 ignWon Temperature: Not oenmeni 
Electrical Haxerd: Not oenment 

6.9 Burning Rets: Not oenment 
6.10 Adiabetic Flame Tempereiure: 

Dau not avexebie 
6.11 Stolehlemetrle Alrlo Fuel Retle: 

Data not available 
6.12 Ftame Temperature: Dau not available 

7. CHEMICAL REACTIVITY 

7.1 Reectivtty WHh Water No reaction 
7.2 Reactivity wtth Common Metarule: Data 

not available 
7.3 Stability During Treneport Stable 
7.4 • for Adds and 

Ceuetlce: Not penment 
7.5 Pdymensation: Not penment 
7.6 inhibHer of Polymertzatlen: 

Nets 
7.7 to 

Product): Oau not avaiUble 
7.6 Reectivtty Qroup: Oau not available 

1 WAHR POLLUTION 

6.1 Aquebc Toxicity: DaU not availabia 
6.2 Waterfoerl Toxicity: Dau not avaiUbU 
6.3 Blelogieol Oxygon Demand (BOD): 

Oau not aveil^ie 
6.4 Food Cham Concentration PotentUI: 

Dau not aveiUWe 

9. SHIPPING INFORMATION 

6.1 Gredee ot Purity: Grade AA. 99 96-fly; 
Grade A. 99.87 + S; Nuclear grade 

9JI Storage Temperature: Ambient 
9.3 Inert Atmoephere: No requirement 
9.4 Venting: Open 

10 HAZARD ASSESSMENT CODE 
(See Heaerd AasMsment Handbook 

U. HAZARD CLASSIFICATIONS 

11.1 Code of Federal ReguUtfona: 
Not bsted 

11J NAS Hazard Rating tor Bulk Water 
Traneoorutien: Not usied 

11.3 NFOA Haaard Claeaiticatlen: 
Category CUsaificetfon* 

Health Hazard (Blue) * 
Fumrnabihiy (Red) 1 
Reactivity (Yellow) 0 

*Appbes to dust or oowoer 

12. PHYSICAL ANO CHEMICAL PROPERTIES 

12.1 Physical State at IS'C and 1 atm; 
Sohd 

124 BoWng Point at 1 atm: Not penmant 

1Z9 Crttleal Tea 
12.6 CrttteaiPrw 

t: Not penment 
irMure:Npi 

r: Not partmeni 
12.7 SpeeHIc Orsvlly: 

1.85 at 20'C (sokd) 
12.8 Uqidd Surfaca Tanaion; Not penment 
12.8 UquW Water Intariaclal Tanaion: 

Not penment 
12.10 Vapor (Oaa) SpacHIc Gravity: 

12.11 Ratio p( SpacHIc Maata of Vapor (Gee): 

12.12 Latent Heat of Vi 
Not penment 

12.13 Heat Of Combust c —28.000 Btu/lb 
- —15.560 cal/g - —652 X 10» J/kg 

12.14 Heat of OacompoaMion: Not penment 
12.15 Heat of Solution: Not pamnam 
•w *. —. ,g— —Ai...— - —. iz.ia rsam or poiymanzaiiQn; NOI penment 
12.25 Heat of Fusion: 260 0 cai/g 
12.26 UmRmg Valua: Data not availabia 
1^27 Raid Vapor Praaaura: Data not avakabia 

NOTES 
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12.17 
SATURATED UQUID DENSITY 

12.1t 
UQUID HEAT CAPACITY 

12.19 
UQUID THERMAL CONDUCTIVITY 

12.20 
UQUID VISCOSITY 

Temperature Pounds per culjic 
(degrees F) foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees F) Centipoise 
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N 
T 

N 
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T 
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N 
0 
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12.21 12.22 ^^23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL OAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cutiic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) square inch (degrees R foot (degrees F) per pound-F 

1 N N N 
N 0 0 0 
S T T T 
0 
L P P P 
U E E E 
B R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T T T 



Toe 
1.1 •D*cnioro-2.2-t)ts((xn<oro-

pnenvn emane 
I>cwocodiotwivw.cworo 

etnanc 
S*nks m waiar. 

. ;c : »c"a'3e ic-csi-oe r-;rr c 
*•"' sr 2 ar2 

.;ia*e a-o r5:-a*a»o ''••.•-"a. 
tea' -ea t-i a-i cciui.fln C':'""Ci 13-?"'." 

Fire 

Exposure 

Water 
Pollution 

ComoustitMa 
imtaiinq oases mav be prcxtuced wnen neateo 
Aea- -.czz<is ar.3 nc-cc-M.r.ej :--3-'^a acaa'ato: 
= »•-3^.sn »,diei •?.% .-^-^-ca s c- ca-ra-

• := "^EDiwAu A : 

OUST 
irrrtatmg to eyes, nose and throat. 
Harmful It innaieo 

• - -r-o^o Tv-^-os cae- a--; • 
• -as «.;crDec c .-f ,3- • 
••r-- oT.na s ji-'.C', ' ;--e ;i.cfe.' 

SOLID 
imtaiino to stun and eves 
Harmful <1 swallowed. 
--- — -•> ca-ia-iinaieo a": 

jMj>cTeo areas wirr rieni, 
•• -'£5 events V-Cr" 3' • 

- S --.C A£0 aro . cvrn is ^ „ 
' •^•••ALLCAED ar^a ^iciim is ul.. 

r.cir^ir.g eiccoi «eeD vc; 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS 
May be oanQerous if it enters water intakes 
Noti'v 'ocai r^eaffh ana wudhie olucais 
Noii*v ooerators of nearov water inaees 

I. RESPONSE TO DISCHARGE 

(See Resbonoe INethods Handbookl 

Should be reinowed 
Cherrticai and physict 

3. CHEMICAL DESIGNATIONS 

3.t CG CembatlMHty Class: Not listed 
3.2 Formuls: (4CC.iH«hCH.CHCb 
3.3 IMO/UN Desibnatloft: Not i^ied 
3.4 OCT ID NOJ 2761 
3.5 CAS Re«istry No.: 72-54.8 

2. LABEL 
2.1 Category: None 
2.2 

4. OBSERVABLE CHARACHRISTICS 

4.1 PhyNcsl State (as shipped): Solid 
4.2 Coler White 
4.3 Odor Data not avariable 

5.1 
5.2 

5.4 
5.5 
5.6 
5.7 
5.8 
S.» 
5.10 
5.11 

S. HEALTH HA2ARDS 
Personal Proteehve Epuipment: Dust mask: goggles or face shield: rubber gloves 
Symptoms FoNowmg Esposure: tngesnon causes vomnmg and delayed symptoms similar 10 

those caused try DDT. Contact with eyes causes vntation 
Treatment of Eiposure: INGESTION treatment should be given by a pnysioan and is simsar to 

that gwen (ouowmg ingestion ot DDT. EYES: flush with water 
TbreshoM Umit Vahie: Dau not available 
Short Term Inhalation Limits: Data not available 
Tosietty by ingesUon: Grade 2: oral LD- 1.2 g/kg (mouse). 3 4 g/kg (rat) 
Late Toiietty: Data not available 
Vapor (Gas) Irritant Characteristies: Data not ava^able 
Liquid or Solid Irrttant Characieristies: Data not available 
Odor Threshold: Data not available 
lOLH Value: Data not available 

i. FIRE HAZARDS 

Flash Pomt: Not pertmeni 
Flammable Limiis m Am Not oertmeni 

1: Water, foam. 
dry chefmcai. carbon <Kiiioe 

5.4 Fire Eitingulahing Agents Not to be 
Used: Dau not available 

5.5 Speciai Haaaros of Combustion 
Products: tmiaimg hydrogen chionoe 
fumes mav form m fees 

6.6 Settavlor in Fire: Data not avaiUbie 
6.7 Ignition Temperature: Data not available 
6.6 Electrical Haaard: Not pertinent 
6.6 Summg Rete: Not oertment 
6.10 Adiabellc Flame Temperature: 

Dau not avaiiabie 
6.11 SiPlehlomatrie Ae to Fuel Ratio: 

Data not avaiiabie 
6.12 Flama Ttmparaiura: Data not available 

7. CHEMICAL REACTIVITY 

7.1 Raaclivlty With Water: No reaction 
7.2 Raacthrtty with Common Materials: Oaia 

not avassble 
7.3 StabWty During Trsnsporr Stable 
7.4 NeutrsNamg Agents for Acids Mvd 

Csustlcs: Not penmeni 
7.5 Polymartaalion: Not penir>eni 
7.6 inhibit or of Poiymansstion: 

Not pertmeni 
7.7 Molar Ratio (Reactani to 

Product): Data not avaiiatMe 
7.6 Reactivity Group: Data not available 

1 WATER POLLUTION 

Aquatic Tosidty: 
<2.6 ppm/96 hr/calfish/TL./tre$h 

0.154) 2 ppm/48 hr/brown 
shnmp/TL../san water 
0.0068 ppm/24 hr/brown 
shfimp/LC..../sall water 

8.2 Waterfowl Toildty: 4.800-$.200 ppm 
LC.^.. 

8.3 Biological Osygan Demand (BOD): 
Data not avaiiabie 

8.4 Food Cham Concentration Potential: 

9. SHIPPING INFORMATION 

6.1 Qradaa of Purhy: Techrvcai 
6.2 Storage Temporaiurr 

iimoephere. No 64 
6.4 Ventmg: Open 

10. HAZARD ASSESSMENT CODE 
(See Hexard Aeaaeemeni Handbook) 

11. HAZARD CLASSIFICATIONS 

11.1 Coda of Fedoral Ragulaltons: 
Not hsied 

11.2 NAS Hazard Rating tor Bulk Water 
Traneportation: Not ksted 

11.3 NFPAI 
Not tested 

Clei 

tz. 
12.1 

124 
124 

PHYSICAL AND CHEMICAL PROPERTIES 

Phyeleal Slate at IS C and 1 aim: 
Sokd 

Moleeulaf Weight 320 
BoWng Pomt at 1 atm: Not partmoni 

234'F 112C OeS'K 
Crttteal Tamparatura: Not pertinent 
Crfttcal PfSiitaa; Not penmant 
SpocMe Gravity: 

1 476 at 20'C (sokd) 
Liquid Surtaco Tanaion: Not penmant 
Liquid Wattr mmrfadal Taneion: 

tzs 
12.5 
12.7 

12.6 
12.6 

12.10 Vapor (Qqs) Spaclfk Gravity; 

12.11 Ratio pf Spaclfic Heats of Vspor (OasF 
Not ponmtni 

12.12 Utont Heat of Vaportiatlon: 
Not penment 

Heal of CombuiPon: Data not avaSabia 
Heat of Decompoiftien,' Not pertmeni 
Meet of lemwori Not pertment 
Heat of Potymartaation: Not penmant 

12.13 
12:14 
12.15 
12.16 
12.25 
12.26 
12.27 

Heat Of Fusloftt Data not available 
Ummng Valur. Data not avanabta 
Raid Vapor Preeeura: Data not available 

NOTES 

JANUARY 1991 
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ODD DDD 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
UQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees F) Centipoise 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

12.21 12.22 12.23 12J4 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds par cubic Temperature Biitish thermal unit 
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

N N N N 
O 0 0 0 
T T T T 

P P P P 
E E E E 
R R R R 
T 
1 

T 
1 

T 
1 

T 
1 1 

N 
f 

N 
1 

N 
1 

N 
E E E E 
N N N N 
T T T T 



svoMi conttcl Wiin mud mo vmor. omom awav 
goggua. Md^onuMd ermnng aopman. ana ruoMT 0 

Shut off nrwon muow and cad 
Sloo tiHcnwpe It poaaem. 
Slay iBMNnd and uaa auiar aerav to "knoex down vsDor. 

JoBfy KNui r^aaan and ocduden oonvot aoancK>i. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
FMmackMom 
Vapor may ai«l • W ignaed m an entioeed a 

Exanguan mat a> 
Wator may 
Coot exDoa 

oraatnno aoparaau. ma njoo f ovarc*o9vnq 

foam, or canon cionoa. 

CALL FOR MEDICAL ^ID. 

vAm 
miiaiing 10 ayaa. r 
IfMiMaMOMi 
Mova ID iravt av. 
If tifoaaang haa atoooed. una arr<Gai resccaoon. 
If braatmng • ortfieut. 9^* oxvo^n. 

WB bum aidn Mid ayaa. 
Harmful if awaNoaiad. 
P^mova contarTwuted ctotrwio ana snoas. 
Rush aiiaciad aroaa wnn oieniv n* watsr 
IF IN EYES, hold avaeos ooen aro ruVi witn otenfy ot *a«ar. 
IF SWALLOWED and victim e LCNSCICUS. hava voim crmx wa?" 

f mm 
DO NOT INDUCE VOMITING. 

HARMFUL TO AOUATIC UFE IN VERY LOW CONCEKmATIONS. 
FduHngiofliorailna. 
May ba dangaraua N N amara «N 
Noofy toeaf haalin and widMa o 

L IKSPONSCTODtSCNAlia 

1 CHEMICAL DESIMAT10IIS 

X^ COCompMM 

U Fenmde CeHsCHiCHa 
X» mOAM Oiilgpmnn 3.3/1178 
Xt OOT»NOL:117S 
Xt CAS RegiaPy He.; 100-41-4 

L lASa 
2.1 CMaganr. Fl 

4. OtSCRVABlI CHAIUCninSTICS 

4.2 Color. Colortaaa 
4J Od 

& HEALTH HAZARDS 

4 in hng miw OMM 
L SION AND EYES: prowpdy fluMi trNh planly of vrnMr (15 fi*L lor ayaa) 

and gat modwal ailawliuiL laiiiuaa and uaab cumanwip 
U Tbraahofd Umft VafuK 100 ppm 
15 Short Torm MuMlon UmNM 200 gpm for 30 min. 
U TwMRr by ifigiibBii; Qrado Z LOs* - 0.510 5 g/kg (rot) 
17 uaoTDalBhy. Polo nolo oiabli 
U Vopor (OOP) trmowt rhoioiilaHiSiio Vaporo eouoo modaraio 1 

IM Mgh coneonbMono unpioaaonL Tho olloet la lowporory. 
It UpMdorl B of Via aldn and I 

110 OdorThiaaholdi 140 ppi 
111 tOmValUK 2.000 ppm 

1 niEHAZARDS 
e OO-F O.C.; STF C.C. 

m Air: 1.0%.6.7% 
lam 

17 
It 

•w aouma Of igniien and Utah bpcfu 
II TampoiMurae •eo*F 

It SurtWig Rata: 5.8 mm/mm 
110 tiOiliiHr WamaTampataui 

7. CHEMICAL REACnVfTY 

:Nof< 

1 WATER ROlLUnON 

20 ppm/OO hr/btuagNtnu/froah « 
« TtalBlly Data not avWMbl 
i Oaypait DIIOMIII ffOO)e 

2J% (Owor.). 5 daya 

1 SHimiffi INFORMATION 

11 QraSaapfFw 
90J0%: pua orado: 00.5%: taofvacM 
gradK00i>% 

14 VanSn^Opand 

11 HAZARD ASSESSMENT CODE 

A-T4I 

11. HAZARD ClASSinCATIONS 

vapor tmmnt 
Uqud or SoNd imiant... 

Hunan Toadrtly 
AquaOc ToUcfty 
naathaiir Effoct 

naactvfty 
OthorChomoMa 
Waur 
SaffRaaeaon 

11J NffAMaaatpgaiilflBmpw, 
Cla 

Fiammabdity (Rod) 
RaaetMty (Yatou) 

PHYSICAL AND CHEMICAL PROPCRTICS 

ita at 15*0 and 1 abnt 

12.4 

12A 

124 

117 

115 

110 

1110 

1111 

1112 

1112 

1114 
1115 
1115 
1145 
1140 
1147 

B 10117 
tdllaMK 

2774*F • ISirC - 400.4-K 
moMnf POP* 

~1>>*P » —05*C • 170-K 

0614*F - 3410*0 - ei7.1*K 
•aalPiaeow* 
529 paia «> 310 atn - 3.01 MN/m" 
aoMlaOiartiy. 
0407 at 20*C|lquld) 

204 dynaa/on - 10292 N/m at 20*0 
LioMtf Walar biliitaOBI Tawioii! 

3140 dynaa/em « 103548 N/m at 
20*0 

Vapor (Qaa) OppcMle Qnnttr 
Nelportlnant 

RaMp 1 OpaHlo Haata of V^or |Oaab 
1471 

144 Bbi/b > 00.1 cM/g • 
136 X 10* J/kg 

HaM or CoaWiiillpn. -17.780 Bti/1 
• —0077 eal/g • —4115 X 10* J/kg 

MaatofOiBtmoetWaiH 

itpartna 

1 FIRE HAZARDS (CtfiHROtO) 

111 
112 

B Air to Pual Rattae Data F 
raturae Data Not Airiiiihli 

JANUARY 1991 



12.17 
SATURATED UQUID DENSITY 

12.18 
UOUID HEAT CAPACITY 

12.19 
UOUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

! Pounds per cubic 
! foot 

Temperature 
(degrees R 

Britisb thermal unit 
per pcjod-F 

Temperature 
(degrees R 

British thermal 
unit-inch per nour-

< square foot-F 

Temperature 
(degrees F) Centipoise 

40 ! 54.990 40 .402 —90 i 1.065 40 .835 
50 ' 54.680 50 .404 —60 1.056 50 .774 
60 54.370 60 .407 —70 1.047 60 .719 
70 54.060 70 .409 -60 1.037 70 .670 
80 53.750 80 .412 —50 1.028 80 .626 
90 53.430 90 .414 —40 ; 1.018 90 .586 

100 53.120 100 ! .417 —30 1.009 100 .550 
110 5ZB10 110 .419 —20 1.000 110 .518 
120 52.500 120 .421 —10 .990 120 488 
130 52.190 130 .424 0 .981 130 461 
140 ! 51.870 140 .426 10 .971 140 .436 
ISO 51.560 150 .429 20 i .962 150 .414 
160 51.250 160 .431 30 .953 160 .393 
170 50.940 170 .434 40 : .943 170 .374 
180 50.620 180 .436 50 .934 180 .356 
190 50.310 190 I .439 60 .924 190 ! .340 
200 50.000 200 .441 70 .915 200 .325 
210 49.690 210 .443 80 .906 210 .311 

1 90 .896 
100 .887 
110 .877 
120 1 .868 
130 ! .859 
140 ! .849 
150 .840 
160 .830 1 

12JI1 1Z22 12-23 12-24 
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature 1 Bribsh thermal unit 
(degrees R pounds of water (degrees R inch (degrees R foot (degrees R 1 per pound-F 

68.02 .020 80 .202 80 .00370 -400 -.007 
100 .370 100 .00654 -350 1 .026 
120 .644 120 .01099 —300 .060 
140 1.071 140 .01767 —250 1 .093 
160 1.713 160 .02734 —200 1 .125 
180 2.643 180 .04087 —150 1 .157 
200 3,953 200 .05926 —100 ! .187 
220 5.747 220 .08363 —50 ! .217 
240 8.147 240 .11520 0 .246 
260 11.290 260 1 .15510 50 .274 
280 15.320 280 .20490 100 .301 
300 20.410 300 .26570 150 .327 
320 26.730 320 .33910 200 .353 
340 34.460 340 .42620 250 .377 
360 43.800 360 .52850 300 .401 
380 54.950 380 .64720 350 

400 
450 
500 
550 
600 

.424 

.446 

.467 

.487 

.507 

.525 



A 
MERCURY MCR 

AVOID CONTACT WITH UOUiO. I 
Sieod 

Fire 

Exposure 

Water 
Pollution 

CAU FOR MEDICAL AID. 

LKMND 
Eftwiti of •XPOMT* moy bo 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
iMNonlOfOwi 

L RESFONSETODISCHMItf 

>ob Roipbfwi iMthobi llwidboDli 

Shot*} bo romwod 
Chonieol and pbyticol trootmont 

t CHEMICAL DESIGNATIONS 

1.1 CO ConvoMbMiy Oaoa: Not Haiod 
U FomedrHg 
SJ mO/UM DoolgnaM Not IMod 
M DOTK>NbJ2e09 
XS CAS RoiMfry War 743M74 

1 
i.1 Cb 

i OBSERVABLE CHARACTQHSTtCS 

4.1 
4J CblOPtSiNory 

B.1 

X2 

5. HEALTH HAZARDS 
Avoid eentiel of Mquid with akin. For vapor uoo chomcal 

L Poychie. 

SJ TuabwiiW o< IiMBOMPa; CenMdl a doeiar. 

1.4 
•J 

lUmSValMa: O-OSno/m* 

Lt ToaMiy by tosoattaic No immodiaio lonoiiy 
S.7 LaioTMdeily: Dowotadmanl o( marowy pMorang 
M Vapar<Qaa)bi«iMiaia 

Udblder Sew biWanl Charade 
8.10 OSar Tbraabol* Nolpeitineni 
8.11 nCHValua: OOmo/m* 

8.1 
X2 

1 nUE HAZARDS 

diFoMbNotll 

8.3 FIroEst 
8.4 FboEirt 

CO Sottaolof M Fbet Not Onmablo 
C7 IsnNlofi TompofatUFBr Nor flamrrM 

t.0 
8.10 

8.11 

8.13 

Data not ovadobio 
ttotoNometrtc Air le Ftwl Ratio: 

Data not 
Tom 

7. CHEMICAL REACTlVm 

WMt Walar; No rooeaon 
wWi Common Moloholr NO 

7.3 Blaftli During Tranagart StaWo 
7.4 NomraMdng Agonta for Adda and 

7.8 Inwmor Of boiymarRaUon: 
Notporanont 

7.7 Motw Redo fWoanaiii to 
Fmduet): Data net ovmiabie 

7.8 Roaettvlty Group: Odtt not avadabio 

1 WATER POLLUTION 

8.1 Aqualle Toddty; 
0.5-1 ppm/48 hr/caragiua 
aidiumm«/fraah watar 
0.20 ppm/48 hr/mohna fiah/TL./aolt 

8.2 WaiaWowl ToxMty: Data not avadaMo 
8J SlBlaglcil Oaygan Domand <S00); 

8.4 Food Cham Co 
Moreury coneonaatoa «i dvor and 
kidnoya of dueitt and goaoa to lovola 
abowa FDA Nrnii ol 0.5 ppm. Muacta 
tiaauo uauaHy wMI bolow ttw dmt 

9. SHIPPING INFORMATION 

9.1 Gradoa of PuRty; Pura 
8.2 Storaga Tamparatura: A 
IJ Mart Aimeapharw: No ra 
8.4 VanttngtOpan 

10. HAZARD ASSESSMENT CODE 
(Saa Hoard Aaoaaofnani Handbook) 

A-X 

11. HAZARD ClASSinCATTONS 

11.1 

11J 

12. 

12.1 

12J 
124 

124 

124 

124 

12.7 

124 

124 

12.10 

12.11 

12.12 

12.13 
12.14 
1115 
1118 
1128 
1248 
1127 

PHYSICAL AND CHEMICAL PROPERTIES 

Phyaieal Slata at 18*0 and 1 atm: 

•oMng POM at 1 obia 
875T « 367X - 830*K 

-aSiTF • —38.8*C - 2344*K 

2e84*F - 148rc - 1735'K 

23400 paia • 1587 abn - 1604 
MN/m> 

1155 at 20*0 Rqdd) 
rlaee TenaWe 

470 dynaa/em . 0.470 N/m at 20*C 

375 dynaa/cm « 0.375 N/m at 20*0 
Vapor (Oaa) SpacWc Qravttr 

Radoef I 
NOtf 

LoMdHaatof > 

Haatof COR 
Hoot of Doe 
Hoot of tekiOon: Not partktant 
Hoot of Pofymartadon: I 
Hoot of FuaMe 2.7 cat/g 
UmMng Value: Data net atMabH 
Raid Vapor Pi Maui a; Data not ovadtbH 

NOTES 

JANUARY 1991 



m 9 
MCR MERCURY 

•to 17 12.18 12.19 12.20 
SATURATED LIQUID DENSITY UOUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature 
British thermal 

unit-inch per hour- Temperature 
(degrees F) Centipoise 

(degrees R foot (degrees R per pound-F 
1 

(degrees F) square foot-F 

Temperature 
(degrees F) Centipoise 

0 851.399 35 ' ,033 N 0 1.827 

5 851.000 40 .033 O 5 1.801 

10 850.500 45 .033 T 10 1.777 

15 850.099 50 .033 15 1.754 

20 849.699 55 .033 P 20 1.731 

25 849.199 60 .033 i E 25 1.709 

30 848.799 65 .033 ! R 30 1.688 

35 848.399 70 < .033 T 35 1.668 

40 847.899 75 .033 i 1 40 1.648 

45 847.500 80 1 .033 N 45 1.629 

50 847.099 85 ; .033 1 E 50 1.610 

55 846.599 90 .033 1 55 1.592 

60 846.199 95 .033 1 T 60 1.575 

65 845.799 100 .033 65 1.558 

70 845.299 j 70 1.541 

75 844.899 j 75 ; 1.525 

80 844.500 
1 80 1.510 

85 844.000 85 1.495 

90 843.599 90 1.480 

95 843.199 j 95 1.466 

100 842.699 1 i 
I 

100 1.452 

j 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature ! Pounds per 100 
1 

Temperature ] Pounds per Temperature | Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees R square inch (degrees F) foot (degrees R per pound-F 

1 N N N 

N 0 0 0 
S T T T 

0 
L P P P 

U E E E 
B R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T T T 



oiypnenvl>.l. 

WNM to iigm yMow MM ftuity odor 

AVOID CONTACT WITH SOLID AND DUST, KEEP PEOPLE AWAY 
.VMT Qoagiw ona oiitt rpimtor. 

oaoanmanL 
Stay uotmno. UM watar lerav to "knocK down oust. 
soiata ana romova aiacftargaa fnatanai 
so»#y ttcai naaitn ano ootiution COODOI aoanoas 

Fire 

Exposure 

Water 
Pollution 

Combuanbia. 
POISONOUS GASES MAY BE PRODUCED IN RRE. 

Exanouian wm> watar. ory cnenacais. loam, or caroon 

CALL FOR MEDICAL AlO. 

DUST 
POISONOUS IF MHALfO. 

Mova wwom to rraan a». 
If in avas. noia avaHdt ooan arto tlusn wiin pianiv ot waiar. 
if braammg a ortticun. giva oxygan. 

pfM fp 
POISONOUS IF SWAUOWCO. 
Imtaang to akin ana ayaa. 

Ramove contwnmatao ciotnmq ana snoat. 
Fiuan atiaciaa araas wrtn otanty ot water 
IF IN ^ES. hotd ayawoa ooan ana nusn witn oianrv of watar 
IF SWALLOWED ano wcnm « CONSaCJS, ftava vicum onnn watiar 

or rTwk. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
May ba OanBaroua M it aniara tM 

Notrty local haalth and tartOMa otficiala. 
Notify oparatora of naafoy waiar tntanat. 

1. RESPONSE TO DtSCHAKE 
(See Reeponee MemodB Handbeebl 

contaminant 
RaatrictaecM 
Should ba ramovad 
Cnamcai and phyiKai traatmant 

3.1 CQCi 

3. CHEMICAL DESIGNATIONS 

Not katad 
CieHisQeOe 

3J mo/UN DaalsnaUorL 6 t/27gi 
3.4 OOTID No.'2761 
3.5 CAS RoQlPtry No.: 72^5 

2. LASa 
loryri 
iNot 

4. 08SERVABU CHARACTERISTICS 

4.1 Phyaleal Sttla (aa aWppad); Sow 
4.3 Color. Light craanv whita to bght yoHow 
4.3 OdoR Skghty tnjity 

U Syir 

S. HEALTH HAZARDS 
k Epulpment Duat raapiratDr it naadad; glcwaa i 
itg EJipoaura: Toxicity it raiatNaly low. Inhalation or ingaabon cauaaa 

S3 Tiaaunawt of Eapeew* EYES: fluah with watar H initatad. SKIN; waah waH 
INGESTION: oonault ppyaician. 

M ThraMioM LMt Valua: 10 mg/m* 
S3 Short Tarm Inhaletion Umtta: Data not availabla 
8.6 Toiletty by liigaatluit Qrada i; LDee - 5 to IS g/kg 
&7 Uta TMletty; Data not avmabla 
SJ Vapor (Oea) irrttam CharacteheHea: Data not availabla 

with aoap and watar. 

ft.9 Liquid or Solid mnanl Ch 
8.10 Odor ThraahoM: Not 
8.11 lOLN Vatua: 7,500 mg/m* 

6. nRE HAZARDS 
Flaah PoMt Bum only at hign 

I. For kquid Icrma. I 

Data not avwlabla 

/C^nanuadi 

7. CHEMICAL REACTIVITY 

7.1 naactfvtty WKh Waiar: No raaebon 
7J Raacthrtty wtth Common Matartoie: No 

73 
7.4 

Cauallca: Not paranant 
73 Polyinarttatton: Not p 
7.8 

7.7 Melaf ReBe (Reeewit to 
Product): Data not availabla 

73 RaaelMty OrouF Data not available 

1 WATER POlLimON 
8.1 Aduade Toslatty: 

0.035 ppm/96 nr/tairiaadm«/traih 
watar 
0.004..012 ppm/oe hr/nwrina 
cniataoca/TL./aatt watar 

83 Walarfoart Toiletty: LDee • ̂ 000 mg/kg 
83 BMegteai Oiyoan Demand (BOD): 

8.4 Food Cham O 
Data not 

1 SHIPPING INRWMATION 

8.1 Qradaa of Purity: Taehnicalllaka or chip: 
88% piua 12% laonwra; WatttMo 
powdart: 90-75%: Dust concanbala: 
40% EffluMAabia (pnoanm (liquid); 
2S% aoMion in paboimim dMNata. 

83 Storage Temperetum; Ambient 
83 Mart Atmpophara: No raquiramont 
8.4 VantMa:Opan 

10. HAZARD ASSESSMENT COK 
(SM HaM Aaaooamont Handbook 

11. HAZARD CLASSinCATIONS 

ORM-E 
4ASHBM I for Suk water 

113 NFPAHaiwilCN 
Not katad 

PHYSICAL AND CHEMICAL PROPERTIES 

PhyWaW SMM aiirC mid 1 OMi: 

123 
123 

1.41 at 29*C (ioild) 
TanaMfi: Not 

Usui 

Vapor (Oaa) Spaallle Qravttr-

Ratio ot Spoettlo Hoata of Vapor (Oaa): 
Not parknam 

12.12 

12.18 
12.14 
12.18 
12.18 
1238 
1238 
1237 

HamofC e Not parkm 
Heat of DeeompeeRloic Not perinem 

Ham of Fuaiort Data not avaiNbH 

8.11 
8.12 

G. nRE HAZARDS (Cmitiiiaad) 

B Ab to Pual Ratio: Data not avakMia 
ratura: DaM not availabla 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

' British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees F) Centipoise 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

N 
0 
T 

P 
E 
R 
T 
1 
N 
E 
N 
T 

12.21 12.^ 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature ! Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees R pounds of water (degrees F) i square inch (degrees F) foot (degrees F) per pound-F 

1 N N N 
N 0 0 0 
S T T • T 
0 
L P P P 
U E E E 
B R R R 
L T T T 
E 1 1 1 

N N N 
E E E 
N N N 
T 

j 

T T 



1. 3-Din 
Xylol 

WMrylKlUK} 

FkMt» on wgm. Flwnmobio, wmmng vapor • produMd. 

itoo o*n«p» H ooM«o. Kooo OMOw awoy. 
Ua firo oauonmoot 
Avort eomaci wm touM ana vaoor 
•lotaia ana rarneva cscnareao matarwi. 
-«e«v locai naaitn ana ootioBon oonvoi aoanoas. 

-ire 

Exposure 

Water 
Pollution 

FLAMMABLE 
naahboea along vapc 
Vapor may a)«lodo If 

Extmousn wrW loom, ory cnarrecai. or caroon 
Watar may oa maitacow* on tiro. 
Cod 

CALL FOP MEDICAL AiO. 
VAPOR 
MWing to ayaa. noaa. and throat 
If mhalad. WIN cauaa haadacha. ditAcuH braawng. or loaa of 

Mova 10 traan av. 
If breatrvno nas atoooao. Q<va artmcia^ roaovation. 
It braaovng « omicun. giva oxvr^. 

Nntaang to akin and ayaa. 
tl awaHowad. wW cauaa nauaaa. vomrNng. or loaa of 

Ramova conianvnatao ctotrang ano anoaa. 
Fhjsn atfactao araaa witn oianry of wator 
IF IN EVES. noKi avaooa ooan ano r.uan w>tn omnty oi «a 
IF SWALLOWED ano yicwn a CONSCIOUS, nava ycom e 

or miK. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Fcuhng 10 ahofaiina. 
May ba dtngifdua « H amaia «M 

1. RESPOMSETOOISCHAmC 
Ma naapowaa Mathoda HanOopli 

laaua wammg-Ngh flommabiMy 
Evaeuataaraa 
Should ba lamovad 
Chamieal and phyaieal traatmant 

3. CHEMICAL OEStfiNATIONS 

3.1 CO CoRipaflMMy Claaa: Aromatic 

X2 Formula: m-C«H«(CH«). 
3J mo/tm OaalgnallHn; 3.2/1307 
3.4 DOT ID NOJ 1307 
3.5 CAS RegMRy NOJ 106^6-3 

2. tAsa 
^1 CalasorytFi • Nquid 

4. OBSERVABLE CHARACTERISTICS 
4.1 Phyaieal Stale (ae eNpped): Uquid 
4.3 Celen Colorteaa 
4J OSoR Lika bamana: characianalic aromatic 

S. HEALTH HAZARDS 

S.3 Traatmarrt Of Eipoaura; INHALATION: tamova to fraah air ad 
oxygan if raquvad: caH a doctor. INGESTION: do NOT Muoa vonebng; caH a doctor. EYES: 
fluah wftn wotar lor at faoat 15 min. SKIN: wipa off. waah with aoop and iratar. 

5.4 ThraahaW LMt Valua: 100 ppm 
5.5 Short Tarm Inhafailon UmNa: 300 ppm for 30 min. 
5A ToMeNy by IngiiMnn. Gtada 3; LOt« • SO to SOD g/kg 
5.7 Lola ToMclly: Kidnay and War damaga. 
5J Vapor <QM) Inttwtt Charaelartallea: Vapora cauaa a akghl amamng of tha ayaa or raape«ter> 

n if praaant in high uiriLaiiaaiiona. Tha aflact ia tamporary. 

5.9 UquMor I am MMmumhaawd. n apMad on doihing and aHciwad to 
ramam, may cauaa amarbng and raddanmg of tha akin. 

5.10 Odor Thraahold: 0.05 ppm 
5.11 lOLNVaiua: 10.000 ppm 

5.1 

5S 

9L4 

C5 

C5 

5.7 

6. nUE HAZARDS 

Ftaah Point 64*F C.C 

FkaEii 
char 

Fbafi 

A: i.i%-d.4% 
Nila: Foam, dry 

aafCombuaSen 

BalMvlor M FIra: Vapor ia haavvr than ar 
and may vovai conRdarabia diatanoa to a 
aouroa of ignmon and flaah back. 

gnMen Tomparatiaa: 066*F 

•J CM« 
5.9 
9.10 

9.11 

5.13 

I; CMaa I. Gr«M 0 

B Alrlo Ftial Ratia: 

7.1 
7.3 

7J 
7.4 

7.5 

7. CHEMICAL REAcnvrn 
laotMiy WHh Waton No 

MlngTi 

< partnont 

7 J InMbNar of Polyii 
Notparinant 

7.7 Moltf Ratio (Raai 

7M 
Pieduett Data not avaiiabia 

•eelMly Group; 32 

1 WATER POLLUTION 
5.1 Aqiiatte ToaMRr-

22 ppm/96 hr/bMagNm^fraMi «i«a 
5.2 Watarlal ToMeRyt Pali not araiiibli 

Oaygan Oamand fBOD): 
0 M/to. S daya; 0% fthaor.). 5 daya 

5.4 Food Chain Coiwanlraiton Patandafe 
Data not avadabM 

1 SHIPPING INFORMATION 

9.1 Oradaa of Piany: niiaaieh 99.99%; 
Pwa; 99.9%; TachnlcM; 99.2% 

9J Staraga TanMoraiiaa. Ambiant 
9J Mart Ahnoaphora; No ri 
i.4 VoMMff Opan ftMn 

10. HAZARD ASSESSMENT CODE 
(Saa Hoard Aaaoaamom Handbook) 

A-T-U 

n. HAZARD CLASSinCATlONS 

11.1 Coda of radiiM RigMaiiiiim 
FlaviMlabaMd 

11.3 NAS Haaard Raar« for S 
Trwepenadere 

Calagary 
Fim 3 
HaaNh 

Vapor imiat. i 
UqMd or Seed imtant 1 
Rnaona- 2 

watar Pokiaon 
Human Todeity i 
Aquatic Toadoty 3 
AaMaUc EHact 2 

RaoclMty 
Odiar Charrwaia — t 
Watar 0 
Saw naacdon 0 

11.3 NPPA Maamd naMMlnaiimi 
Cataguii ClaaaHlratlei 

HaaHh Haard (Biuo) 2 
Flaimabillty (Rad). 3 
Raactivlty (Yalloot) 0 

-64.2*F » —47.9X ^ 22S.3*K 
TiaigiiatMiii 

teajTF m 343J-C • 617.0-K 

S13A abn » 34A6 paia - 3.S40 
MN/m> 

12. PHYSICAL AND CHEMICAL PROPERTIES 

18.1 Phyaieal Stala at irc and 1 sMc 
Uquid 

IIS MBliBidar WalWtt 109.16 
tSJ MMgPaMiall ahm 

3gg.4*F - 131.g*C - 405.1-K 

124 

1L5 

1SS 

12.7 

115 

124 

1110 

fill 

1112 

1112 

1114 
1115 
1115 
1115 
1129 
1127 

0464 at 20*C (liqMd) 

264 dynoa/cm • 0.0266 N/m at 20*0 
UquM Waiar MlartaeW TanaMn: 

36.4 dynaa/cm • 0.0364 N/m at 30*C 
Vapor (Qaa) SpaeNle ttavtty: 

Nolpartnant 
Rasa e# Spaeme HeeM of Vapor (OaaK 

1.071 

147Bhi/to • 61.9 cM/g • 
3.43 X 10« J/kg 

Haat of CBBibiiaiiBn. ->17.554 Btu/to -
-67514 eai/g - -406.3i X 10* J/kg 

HMIOf 
HaatoftelMSaicNot 
Maet of PBlyaiailMUuit Not parwu 
Hoot of PuaMrc 26.01 cM/g 
UmNbig VahMt Oala not av 

0.34 

NOTES 
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12.17 
SATURATED UQUID DENSITY 

12.16 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

Bntish thermal 
unit-inch per hpur-

square foot-F 

Temperature 
(degrees F) Centipoise 

15 55.400 40 .387 35 .962 15 .938 
20 55.260 50 .393 40 .953 20 .898 
25 55.130 60 .398 45 .944 25 .862 
30 54.990 70 .404 50 .935 30 .827 
35 54.850 80 .410 55 .926 35 794 
40 54.710 90 .415 60 .917 40 .764 
45 54.570 too .421 65 .908 45 .735 
50 54.430 110 .426 70 .899 50 .708 
55 54.290 120 .432 75 890 55 .682 
60 54.160 130 ; .437 80 .881 60 .658 
65 54.020 140 .443 85 .873 65 .635 
70 53.880 150 448 90 .864 70 .613 
75 53.740 160 1 .454 95 j .855 75 .592 
80 53.600 170 j .460 100 1 .846 80 .572 
85 53.460 180 , .465 85 .554 
90 53.320 190 , .471 1 

1 

95 53.180 200 .476 
100 

1 
1 

53.050 210 

i 

.482 

j 
i 
i 
j 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Ppunds per cubic Temperature British thermal unit 
(degrees R pounds of water (degrees R inch (degrees R foot (degrees F) per pound-F 

( 60 .090 60 .00172 0 .247 
N 70 .127 70 .00238 25 .260 
S 80 .177 80 .00324 50 .273 
0 90 .242 90 .00435 75 .286 
L 100 .326 . 100 .00577 100 .299 
U 110 .434 110 .00754 125 .311 
B 120 .571 120 .00975 150 .324 
L 130 .743 130 .01247 175 .336 
E 140 .956 140 .01577 200 .348 

150 1.219 150 .01977 225 .360 
160 1.538 160 .02455 250 .371 
170 1.924 170 .03023 275 .383 
180 2.388 180 .03691 300 .394 
190 2.939 190 .04473 325 .406 
200 3.590 200 .05382 350 .417 
210 4.355 210 .06431 375 .427 
220 5.247 220 .07635 400 .438 
230 6.282 230 .09009 425 .449 
240 7.476 240 .10570 450 .459 

1 250 8.846 250 .12330 475 .469 
260 10.410 260 .14310 500 .479 

525 .489 
550 .499 
575 .508 

1 
600 .517 



c« 
1, 2-Oim 
XyW 

Roau on wotor. Ba B vapor« producod. 

^void eoniaet wnn nowo ano vaoor. 
soiato ana ramova oisenarooo matanaj 

i-^oafy (oca) naaitn ana ooiiUMn convw aganovs. 

rire 

Exposure 

Water 
Pollution 

FLAMMABLE 
Flaartbock along vapor trail may occu. 
Vapor may axpMxta if ignnad m an artciosoo a 
Wear ae(f>contBiraa orsatmno apparatus 
ExenotMn wnn foam, ory cnenvcai. or caroon 
Water mev oa man active en nre. 
Cooieiooi 

CALL FOA ME02CA1. AlD 

VAAOM 
Irritaang to eyaa. noaa and tttroat 
If inhalaa. wM eatoa naadacha. drtticun oraathmg. or loaa 

of oofWCMuanoaa. 
Move to freen an 
'• breatruK nas stoooeo. - .• artnciai nsoeaaon. 
If braatrerie t$ arneutt a .^>vpen 

uomo 
kntaang to tkm and ayes. 
If swanowad. wdi cauaa nauaai 

ino s 

mg. or loaa of 

1 eiantv ot water. 
fc IN EYES, nolo eveww ooen ano tiusn witn wentv or water. 
IF SWALLOWED ana vtcorn is CCNSCiOUS. nave ncnm onrtt water 

rtr fTWfc 
00 NOT INDUCE VOMITING 

Dangaroua to aquaiiclifa in high concanvaaorta. 
Foulmg to attoraana. 

Nita 
Notify local naaitn and tmdMa ofltcttia. 
Noofy oparatora of naamy watar intaKas. 

1. RESfONSE TO DlSCMARtt 
fSaa naaportaa Matheda Handboak) 

laaua wammQ-tMQtt flammabiMy 

Evaouata araa 
Should be ramovad 
ChermcaJ and physttai traatmant 

3. CHEMICAL DESIGNATIONS 

3.1 CO CentpatlMmy Ctaaa: AromaOc 
Hy*Dcarbon 

3.2 Feimida: o-CeH«(CH,)s 
3.3 IMOAJW Daalgnatlen; 3.2/1307 
3.4 OOTIDNeu 1307 
3.5 CAS Raglatry Noj »S-47.« 

2. lAOa 
a.1 
9L2 

4. OBSERVABLE CHARACmnSTICS 

4.1 Phyafetf Stata <Ba a 
4J CotoR Coiortaaa 
4.3 Odar Baraana-Mta: 

5.1 

5J 

5.4 
5u5 
5A 
5.7 
5J 

5. HEALTH HA2AR0S 

actlva Equtpmant Approvad eariNlar or ar-ai L gogglaa or taca ahiatd; 
plaatic giovaa and boots. 

Symptoms Fedowtno fwpnaida Vapora cauM haadacha and dlBinaaa. Liquid 
aWn. H takon mo mnga. cauaaa aavara coughmg. distraaa. and 

I. mid coma. Can bo fatal 
Kidnay and Iwar damans can occur. 

Traatmant of Expoaura: INHALATION: ramova to fraah ar. adminmiar anMcM raapin 
oxygon if raouxad; call a doctor. INQESTION: do NOT induoa vormbng: caH a doctor. 
fkMh with watar tor at iaast IS ITML SKIN: wipa ott. wash with soap and waiar. 

ThraahoM Umtt VaiuK 100 ppm 
Short Tarm MtoMlen UmMa; 300 ppm tor 30 mirL 
TeHeHy by Ingaadow; Orada 3; LDs# w SO to 500 mg/kg 
Lata Toxicity: Kidi 

ition and 
EVES: 

Vapor (Oaal frrttarrt Chwa 
ayatam if praaant in r 

: Vapora cauaa « akght amareng of tha ayaa or 
I. Tha aftaci ia tamporary. 

L M apPaO on ctoihing and 
r«m«n. may cauaa amarang and raddanxtg of the akin. 

5.10 Odor ThreahoM: 0.05 ppm 
5.11 IDLH Value: 10.000 ppm 

& nRE HAZARDS 

CI FlMh PoMb 63*F C.C.; 75*F O.C 
C2 naiitmabla limfta M Air I.T%»7.OC 
C3 Fba Exbngulehlng Aganta; Foam, my 

chawcai. or carbon UkJMda 
C4 Fba Extbtgulahbig Aganta Wet to be 

Cfl Bahavtar in nra: Vapor m haovior than ar 
and may vavat conwdarabia dwtanoa to I 
aouroe 01 igraaon and flaah back. 

C7 IgnMan Tamparatura: aeO'F 
Ci Ciatibltm Haiarm Clasa I. Group D 
C9 
CIO 

C11 

CIS 

c 5.0 mm/mm. 
me Tamparnti 

B Air to Fuel flatle; 

rabaa; Data net available 

7. CHEMICAL REACTIVITY 

wctMty Wtlh Waier No 

reacbon 
74 StabMty Durtng Tn 
7.4 MaubaWdng Agawti 

74 
74 imabttorf 5 

7.7 Molar Rabo fftaactant to 
PraduoD: Data not availabto 

74 naacbvlty Oraupt 32 

L WATER ROlUmON 

>100 mg/l/oe hrfO. magM/TLw/fraah 
watar 

C3 Watartean Texictty; Data not availabU 
CS tologleal Oxygon Dawiawd <BOD>; 

0 to/to. 5 days: CS% (thoor.). 8 days 
C4 

9. SHIPl i INFORMATION 

CI Gradee el Purtty: Reaaerch: 99.98%; 
Pura: 99.7%; Convnaroat: 95-«>% 

94 StoiagaTai 
94 mart Atmoaphara. No w 
C4 VandngiOpan 

prea euum 

10. HAZARD ASSESSMENT CODE 
(Saa Haxard AaaaaMWfit Haitdbooh 

A.T-U 

11. HAZARD CLASSIFICATIONS 

lt.1 Coda Of Faderal Repuiaoonei 
Flammabwkqud 

114 WAS Hawd Ratmg for gum Water 
TrmperMon: 

CaniBiii 
Fra.. 3 
Haalth 

vapor Imiant i 
Liqixd or Sokd imtant i 
PoMone 2 

Water Pokiaon 
Human Toxioty i 
Aqutbc Toxioty 3 
Aaathabc Enact 2 

Raaebviiy 
Othar ChanHcaW i 
Watar 0 
Saw naacbon 0 

114 WFPA llaiarrt CtaaaWcabpn; 
Catagory CtaaaHlcatlo 

Haattt Haxam (BkMi 2 
FlammabiMy (Rad) 3 
Raacovny (Yaiiow) 0 

a 
12.1 

124 
124 

12.4 

124 

124 

12.7 

124 

12.9 

12.10 

1C11 

12.11 

12.13 

12.14 
12.15 
12.19 
1245 
1249 
1247 

PHYSICAL AND CHEMICAL PROPEimES 

Phywew giaia at 15*C and i tbic 

291.rF > 144.4*0 - 417.e*K 

-134T • ̂ 54*0 - 248.0-K 
Tiiageiatura: 

6744T - 357.1*0 » 630.3*K 

5414 aim « 3C84 paia - 3.732 
MN/m* 

0.990 at 20*0 (kqud) 

3043 dynaa/cm - 0.03053 N/m at 
15.8X 

IquM Watar fmarfactal Tai 
3C00 dynaa/cm . 0.03606 N/m at 
arc 

•tloef • 
1.066 

B Of Vapor fOao); 

Latent Heat of Vaportmbon; 
146 Btu/lb - 624 cal/g -
3.47 X 10* J/kg 

Haat of Cenibuabon: 7.556 Btu/to -
^754.7 cal/g » ~406.4i X 10* J/kg 

Haat of Daeomposwon: I 
Heat of Sehtben: Not poranant 
Heat of Pen Not parww 
Hoot Of Fualon: 30.64 cal/g 
UmMng Valua: Data not availabto 
Row Vapor Fraaoura: 0.28 pais 

NOTES 
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W w 
XLO o-XYLENE 

12.17 12.18 12.19 12.20 
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

Temperature 
1 
) Pounds per cubic Temperature British thermal unit Temperature 1 British thermal 

unit-inch per hour-
! square »oot-F 

Temperature Centipoise 
(degrees F) foot (degrees F) per pound-F (degrees F) 

1 British thermal 
unit-inch per hour-

! square »oot-F (degrees F) Centipoise 

15 56.460 35 .389 35 j 1.043 15 1.328 
20 56.330 40 .391 40 1.035 20 1.263 
25 56.190 45 .394 45 j 1.027 25 1.202 
30 56.050 50 .396 50 1.018 30 1.145 
35 55.910 55 .398 55 i 1.010 35 1.092 
40 55.770 60 .400 60 j 1.002 40 1.042 
45 55.630 65 .402 65 .993 45 .995 
50 55.490 70 .404 70 i .985 50 .952 
55 55.360 75 .406 75 i .977 55 .911 
60 55.220 80 .408 80 .969 60 .873 
65 55.080 85 .411 85 .960 65 .836 
70 54.940 90 .413 90 .952 70 .802 
75 54.800 95 .415 95 .944 75 .770 
80 54.660 100 .417 100 1 .935 80 .740 
85 54.520 1 

[ 
85 .712 

90 54.360 
95 54.250 j 

100 54.110 

1 
1 
1 1 

1 
i 

1 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature , Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees R ! pounds of water (degrees R inch (degrees R foot (degrees R per pound-F 

1 
1 1 60 .071 60 .00135 0 

1 
I .261 

i N 70 .101 70 .00188 25 .274 
1 S 60 .141 80 .00258 SO .287 
: 0 90 .194 90 .00349 75 ,299 

L 100 .263 100 .00464 100 .311 
U 110 .352 110 .00611 125 .323 
B 120 .465 120 .00794 150 .335 
L 130 .609 130 .01021 175 .347 
E 140 .787 140 .01298 200 .358 

150 1.007 150 .01634 225 .370 
160 1.277 160 .02038 250 .381 
170 1.605 170 .02520 275 .392 
180 1.999 180 .03090 300 .403 
190 2.469 190 .03759 325 .414 
200 3.028 200 .04539 350 .424 
210 3.686 210 .05443 375 .435 
220 4.456 220 .06484 400 .445 
230 5.352 230 .07674 425 .455 
240 6.389 240 .09030 450 .465 
250 7.581 250 .10560 475 .475 
260 8.947 260 .12290 500 .485 

525 .494 
550 .504 
575 .513 
600 .522 



12.17 
SATURATED LIQUID DENSITY 

12.18 
UOUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
UQUID VISCOSITY 

Temperature 
(degrees F) 

T 

i Pounds per cubic 
j foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour-

square foot-F 

Temperature 
(degrees R 

1 

j Centipoise 
i 

60 53.970 60 .412 60 935 60 .678 
65 53.830 70 .418 65 328 65 .654 
70 53.690 80 .424 70 .921 70 .631 
75 53.550 90 .429 75 .914 75 ; .610 
80 53.410 100 .435 80 .907 80 .590 
85 ' 53.270 110 .440 85 .900 85 1 .571 
90 1 53.140 120 .446 90 .892 90 .552 
95 53.000 130 .451 95 .885 95 .535 

100 52.860 140 .457 100 .878 100 i .519 
105 52.720 150 .462 105 ; .503 
110 52.580 160 .468 110 .488 
115 52.440 170 .474 115 1 .474 
120 52.300 180 .479 120 i .460 

190 485 
200 .490 
210 .496 
220 1 .501 
230 .507 
240 i .512 
250 1 .518 

1 260 .524 
270 .529 
280 .535 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees R pounds of water (degrees R inch (degrees R foot (degrees R per pound-F 

1 60 .096 60 .00183 0 .246 
N 70 .135 70 .00252 25 .259 
S 80 .187 80 .00343 SO .272 
0 90 .255 90 .00459 75 .285 
L 100 .343 100 .00607 100 .297 
U 110 .456 110 .00792 125 .309 
B 120 .599 120 .01022 150 .321 
L 130 .777 130 .01303 175 .333 
E 140 .998 140 .01646 200 .345 

150 1.270 150 .02059 225 .357 
160 1.600 160 .02553 250 .368 
170 1.998 170 .03138 275 .380 
180 2.475 180 .03826 300 .391 
190 3.041 190 .04629 325 .402 
200 3.710 200 .05561 350 .413 
210 4.493 210 .06636 375 .424 
220 5.407 220 .07867 400 .435 
230 6.465 230 .09270 425 .445 
240 7.683 240 .10860 450 .456 
250 9.080 250 .12650 475 .466 
260 10.670 260 .14670 500 .476 

525 .486 
550 .496 
575 .505 
600 .515 
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PersoDnel onsite must always have access to commnnicatiom. These communications may 
be to additioual onsite persoDDel. in certain situations communications by team members 
to outside response agencies may be nec:ssa.ry. 
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2*4^ InelgmgHt Weather - FLD02 

Health and Safety Plan OneratiTiP Procgdures 

Field Operatinf Pmeythirf - FT ' Inclement Weather 

Related SPOPSFLDS: 

FLDQS Heat Stress Freventicm and Monitoring 
FLD06 Cold Stress 
FLD25 Working at Hevarions 
FLD26 Ladders 
FLDZ7 Scaffolds 

2.4^1 Hazard 

Hot weather (ambient ten::^>eratiires over 70®F), cold weather (ambient temperature levels 
below 40^, rain, snow, ice and lightning are examples of indement weather that may be 
hazardous or add risk to WESTON work activities. Heat stress and cold stress are covered 
under separate Standard Procedures. 

Extremes of heat, cold and faumidity, as well as rain, snow and ice, can adverse^ affect 
monitoring instrument reqwnse reliabiliiy, respiratory protection performance, axui 
dtemical protective dotfaing tnati^riak 

Hsai 

Additional wramples and pnnection from heat stress are addressed in WESTON Safely 
Procedure FIDOS. Hot dry weather increases risk of soil drying, erosion and dust 
dispersion vriiidi may present or iprrr^s^ risk of erqrosure and environmental hnpant from 
toxic hazards. Hot weather will increase pressure on dosed containers and tte rate of 
volatilization, thereby potermaBy increasing the risk of esqrosure to toadc, flammable, or 
eaqplosive atmospheres. 

Rain. Wet Weather, and High Hmniditv 

Rain and wet conditions increase slipping and trqrping hazards, braking distances of vefaides, 
and the potential for silage or ̂ awHitng on other devices sndi as angers, drills, 
etc. Rain fOls holes, obscures tr^ and £sll and increases risk of electrical diock 
vdien working with electrical eququnerxL Rain changes soil conditions in trrnching and 
excavating activities with the potential to form quidcsand, weaken walls, and increase the 
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risk of cave-in. Vehicles become smck in mud and tools and personnel can sl^ on wet 
surfaces. 

Rain and wet condiriore; additfonally decrease visibility (espe(^y when wearing respiraioty 
protection) awri limit the e&ctiveness of certain direct-reading instruments e.g., PlDs. 

rold. Snow, and Ice 

In addftinT^ to cold stTcss, wfaich is covcred in WESTON SafeQr Procedure FLD06, cold 
weather afEects vehicle operation by window frosting and increased difBculty in 
starting anrf braldng. Ice anrf snow arm^nlatft on windows and obscures visioiL 

Cold, wet weather cab cause idng of roadways, driveways, parking areas, general work 
places, ladders, stairs, aiid platforms. Ice is not always as obvious to see as is snow or rain 
and requires special attention eqiedally as relates to driving speed and walking. 

Snow and ice increases the risk of sloping when walking, <-]itnKmg steps and ladders, 
working at elevation and of arriHom^ driving vehicles or operating heavy equipmenL 
Heavy snow and ice storms cause electric lines to sag or break, and use of electric 
equipmem in snow inaeases the risk of electric shodc. Snow can hide pot holes and mud, 
wM<± can result in vehides getting stuck or persons falling when stq^ing into hidden holes. 
Snow also msy cover water, drums or containersr slmrp of sticks cause 
falls or punctures. 

Personnel performing activities which require working over ice should be aware of TTrinhnal 
ice thickness safe^ guidelines as follows: 

4 inch TnfnTTmmr Activities such as walking or skating 
6 inch TTnnfTmmr' Activities such as snowmobiling or the use of equipment with the 

same weight and cross-sectional area as a snowmobile. 

Personnel should always be aware that these measurements are under ideal conditions and 
that ice conditions on rivers, ponds or lakes with active currents, snow cover, and other 
environmental factors inq)aa the safety of working on ice. Clear ice ^calfy is the 
strongest while ice which ^ipears cloudy or honeycombed is not as structmally sound. 
Measurements made by drilling or cutting through the ice should be made every few feet 
to verify safe conditions. Under no drcumstances should WESTON personnd operate 
motor vehides sudi as cars or truds on ice. 

Provisions for rescue, e.g., ladders or long poles effective ffnTmTniniratinn< must be 
available. 
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Walkws^ iaddeis, elevated woriqjlaces, and scaffold platforms must be kept free of 
mud, ice, and snow. 

Vehicles used in rain or cold weather must have windshield wipers and defrosters with 
windows kept dear of obstnictioa 

Enyipyees must be protected from airborne contaminants using engineering controls such 
as wetting dry soil to prevent partide dispersion, and providing local ventiiatiou to reduce 
volatile air contaminants to safe levels, or if engineering controls are infeasible, using 
prescribed FPE. 

Required mnfnrmitnpf with trafhc laws, matntaiTiing speed within limits safe for 
weather conditions, and wearing seat belts at all times. 

Using a walking stick or probe to test footing ahead of persons walking where there is 
standing water, snow, or ice to protect the walker against stepping into pot holes or onto 
puncture hazards, buried containers, or other potential structu^y unsound surfaces. 

Prior to "^Tig vehides or equipment in off-road work, walking the work area or intended 
travel way when puddles or snow may obscure pot holes, ptmcture hazards or buried 
containers, or other potential strucnnally unsound surfaces. 

Arrange to have winches, come-alongs or other mechanical assistance available when 
vehides are used in areas where there is increased risk of gettmg stuck. Cable or Topc and 

equipmeut used for polling stuck veBdes nmst be designed for the purpose, of 
sufSdem capaci^ for the load, and be inspected rqgularly and before use to ensure safeqr. 
Manually pushing stnck vehides is to be avoided. 

Monitoring wind shifrs and velodiy where change may result in dispersion of airborne 
contaminants into work area. 

Prior to working in areas or beginning projects during times when there is an increased 
likelihood of Hghming or that increase the potential for lightrwng stxiking personnel, stqts 
most be taken to predict the occurrence of li^tning strikes, inclnrimgr 

a) Chftclring with diem managrmrm to determine if there is any pattern or noted 
conditions that predict lightwmg or if there are structures thm are prone to Ifghmfng 
strikes. Arrange for diem notification vdien there is increased potential for l^htning 
activities. Ensure that diems indude WESTON workers in Ifghming contingency 
plant 

b) Monitoring weather reports. 

c) Noting weather rhangnt gnnrfitifint that produCe lightning 
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2^10 Manwal Lifting and Hantflmf of ow?rts - FLPIO 
Health and Safety Plan Operating Procedures 

Field Operating Procedure • FIJ)10 . Manual lifting and Handling pf Hg^w Qt^jecg 

2.4.10.1 Hazard 

Improper lifting r-an result in cuts, pineh^x, crushing and serious back, abdomen, arm and 
leg nn^e, and joint injury. 

Even "light" objects, lifted ixz^iroperly, can contribute to injury causing cuts and muscle 
irijuries. 

Cuts. Pinching, and Cmshinf 

Splinters, slivers, and sharp edges on objects to be lifted can result in cuts. Heavy objects 
can pinch or crush fingers, toes, arms, and legs between the object and nearby objects, Le., 
walls, tables, counters, railings, and obstructions. Insects or other biological hazards on or 
under objects to be lifted can rc^t in bites or scratches. Contamination of objects can lead 
to chemical or radioactive materials exposure. 

Musde and Joint Infuries 

Musde and joint injuries occur vdien objects to be lifted are too heavy or avdcward, in 
restricted access areas, or are l^ted improper^. 

lifting tasks, which are awkward and repetitive, involving even light objects can lead to 
nerve and joint damage. 

24.10J1 Recognition and Hazard Assessment 

The need for mamial lifting must be identified as a | l:ysical hazard when projea tasks 
qtecxficalfy require manual hanriling or use of heavy equqnnent, and the flowing safe 
lifting terhm'ques, must be instituted: 

• Plan ar^ lifting task, noting: 

Contact hay^fdf - Chedc each object before lifting for presence of 
^linters, slivers, sharp edges or parts, cracks and loose joints, signs of 
biological hazards, and chemical or radioactive material contamination. 

Weight of nhieet • Unless involved in weight training, recommended 
safe lifting weights for an average man or woman are 50 and 35 
pounds respectively. 
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Size and shape of obiect - Large and oddly shaped objects are more 
riifRwiit to lift, even within safe weight limits, due to unbalanced center 
of gravity. 

Area in which lifting is to be done - Check for pinch points such as 
other objects dose by and that there is room for safe lifting. 

Conditions under which lifting is to be accomplished - Check for wet 
or slippeiy surfaces. Also consider level of protection to be used and 
that Level B or A protection m^ add up to 40 lb to be lifted as well 
as restricting range of motion and adding to area restriction by 
inaeasing bulk. 

Route to be traveled if lifting involves carrying - Check walking and 
working surfaces for slip and trip hazards, note ramps, changes on level 
of elevation, and ladders or stairways that need to be negotiated. 

2.4.10J Prevention and Protection Programs 

• Identify the potential for contact hazards on objects to be lifted before lifting. 
Cbedc each object before lifting, remove ai^ noted hazards as feas&le, wear 
gloves (at a imnfmnm cotton), leather or kevlar, chemical resistant, etc., 
dq)end^ on the nature of the hazard. Also wear safety boots, coveralls and 
diemical protection as appropriate. 

• Avoid contact with cracks or loose joints or cover if hands or body can come 
into contact to reduce hazards of pinching. 

• Workers must know their lifting limitations, plan lifting, keep themselves 
reasonably in shape and get help if uncertain that th^ can lift safefy, and. 
Managers must plan and allow for safe lifting. Safe lifting takes time. 

• Liftmg an object from the floor 

Determine that object is within safe weight limit 

Oieck for contact hazards. 

Oieck floor for slip hazards. 

Check that there is ample space between the object to be lifted and 
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other objects to avoid pinching or crushing. 

Check that there is anq)le room to squat, lift, mm or maneuver 
without twisting the back or other muscles or joints. 

Walk the intended route of travel to identify, and remove slip and faU 
hazards, if possible. 

Identify changes in elevation, steps, ramps, stairs and ladders which 
must be negotiated. 

• To lift objects whidi are square or rectangular in shape or form: 

Place one foot slightly in front of the other. 

Squat as close to the object as possible. 

Grasp one of the top comers away from the body and the opposite 
bottom comer closest to the body. 

TUt the object slightfy smy from the bocfy, tilt forward at the fa^s, 
keep the back strai^t and mck in the chin. 

Test to be sure the object is loose from floor and wOl lift widiout 
snagging. 

Straighten the legs, keeping the back bone straight, pull the object into 
the body and stand up slowly and evenly without jerking or twisting. 

If turning or change of direction is required, turn with feet without 
twisting the torso and step in the direction to travel 

• To set an object down, reverse the sequence, being sure not to trap the 
bottom hand between the object & the suifrme on vdiidi the object is set 

This systtm, at first feels and seems awkward. Workers zmist be trained and have the 
oppomini^ to use the system with lighter objects before performing heavy lifting. For other 
shaped objects, the onfy modification needed should be band hold position. When two or 
more persons are lifting, have a plan and a set of signals so lifting occurs simultaneousfy. 

Do not cany objects in a manner which obstmct vision in line of travel and of feet and 
footing. 

Cany objects so one hand is free for travel on stairs or there is nnobstmcted view of footing 
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and two hands are free for travel on ladders. 

2^.10.4 Manual Handling of Heavy Objects 

Hazid 

Manual maneuvering or lignriling of heavy objects without actually lifring is often required 
on hazardous matftriak, RCRA farilities, and construction sites. This often involves moving 
drums or other containers. Manual of heavy objects, even when not actually lifting, 
can pose all of the hazards of lifting tnplnriiTig, cuts, pinches, bruises, crushing, muscle and 
joint strain, and hazardous TnataWal and biological hazard contact 

Recognition and Risk Assessment 

The need for mamial hgnHiing of heavy objects must be addressed in the planning stages 
of a project HASP. Drums and other containers whidi must be maneuvered, for access to 
information or sampling locations, that are inaccessible to mechanical handling equipment 
require manual handling and special precautions. When handling of heavy objects does not 
actually involve lifting, workers can handle heavier objects, even those weighing several 
hundred pounds, sa&ly if proper techniques are used. In maxrf instances, the procedures 
involve balancing and taking advantage of the shape of the object 

Prevention and Protection Programs 

Prior to performing manual handling, it must be determined that it can be done safefy and 
that merfianical assistance is infeas^le. 

Mechanical equipment or assistance such as dollies, carts, come<alongs or rollers are to be 
used whenever possible. Mechanical assistance must be of proper size, have wheels sized 
for the terrain, and be designed to prevent pinching or undue stress on wrists. Objects to 
be moved must be secured to prevent falling and property balanced to prevem tipping. 

The minimum protection for mamial handling is heavy cotton or leather gloves, safety boots, 
and coveralls. Metatarsal guards, chemical protective dothing, and metal mesh or keviar 
gloves must be used as risk of heavy items falling, hazardous TnatrtTiah contact and sharp 
edges, splinters or slivers increases. 

Workers must be aware of their hgnriting capadties and work within their 

Objects to be mamialty handled must be checked prior to begimiing movement for contact 
ha^ds and ensmre handling will not trap hands, arms, legs, or feet between the objea and 
other objects, walls, or railings. 
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Properiy trained personnel may roll round or qriindrical objects if rolling will not damage 
the structural integrity. Rolling must be controlled by chutes, tag-lines, or other means of 
limitiTig acceleration. Workers must not be positioned down hill from rolled objects. Use 
of the legs for pushing and tag-line control of rolled objects must be stressed 

Only properly trained, personnel may move cylindrical objects which must remain upright 
by hflnH Cylindrical objects, such as drums that must rexnain upright, are handled manually 
by slightly tilting the object using the legs for control and balancing the objea on the bottom 
edge. The hai^er then walks beside the object, with the object tilted toward the body, 
positioning the hands on the top edge away from the body and moving so they do not cross, 
thus, mainTaining the balance and a steatfy controlled forward motion. Motion must be 
controlled so that stopping walking and moving the hands will stop forward motion. 

Prior to moving cylindrical objects in this way, the route of travel must be walked to identify 
acy ch^es of elevation, pot holes, or other obstructions that could cause the object to 
snag, tip, or get out of control 

Flat, square, or rectangular objects axe most easily handled using make-shift rollers or skids 
to break the fricdon with the resting surface and pushing, using the legs. 
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2.4.11 Rnngh Terrain • FLDll 

Health and Safety Plan Qpcratinr FrocgdurgS 

Field Operating Procedure - FT.PIT - Roueh TgrraiP 

Rglgtgd STOPSFLDs; 

FLDQ2 Indement Weather 
FLD15 Remote Areas 

2.4.11.1 Hazard 

Fiscal hazards agcnriflted with rough terrain include vehicle accidents, falling, slipping and 
tripping. Driving vehicles on uneven surfaces creates a possibility of the vehide rolling, 
getting stuck in TtT»d or ditches, or of an accident due to flat tires or striking obstades, and 
vehides. Falling is a potential hazard when working near mountain clifEs or steep inclines. 
Steep surfaces covered with heavy vegetation and under growth create a tripping hazard. 
Heavy or downed vegetation can hide holes or breaks in the terrain which increase risk of 
fa lie or vehide with poisonous plants or msects may be 
inaeased due to vegetation or uneven terrain. 

2.4.112 Recognition and Risk Assessment-

Rough terrain work activities axid adds or increases risk. In the planning stages 
of a project, rou^ terrain must be considered as a physical hazard. Risk assessment is 
usually accomplished from site history information (Le. she topography) and onshe the 
Site Health and Safety Coordinator (SHSQ. 

2.4.11 J Hazard Prevention and Protection Programs 

Hazard prevention can be adueved by ensuring all maintenance is peifoimed on vehides 
before going to the field. In order to mfniTnTT^ aoddrnts, a site surveillance on foot mi^t 
be required to choose dear driving paths. The site crew should be alert and observe terrain 
while waUdsg to and falls. Boots diat are ankle h^ or higher provide 
additional siqjport and stabili^ and should be worn. Seafoelts should be worn at aU times 
Fall protection is required vdien there is a potential for falls. 

Personnel should maintain a hi^ levd of plqrsical conditioning due to increased body 
stress/exertioiL Personnel should be aware of potential hazards and ensure 
proper/adequate first aid supplies and knowledge of the nearest medical assistminr 
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2.4.12 HnnsgleegninP - FLD12 

Roahh flTiri Safety Plan OoentmP Procedures 

Field Operating Procedure - FLD12 - Housekcgping 

SFQPSFLPS: 

FID29 Matezial Haodiiiig 
FLD33 Demoiidon 
F1D39 TTTftmrnarinn 

2.4.12.1 Hazard 

Hazards associated with poor housekeepiag indude; s3ip&, trips, falls, punctures, cuts, and 
fires. 

2.4.12.2 Recognition and Risk Assessment 

Good housekeeping is an inq>onant element of acddent prevendon. Good housekeeping 
should be planned at the beginning of the job and carefully supervised and followed to the 
final dean-up. 

In the plannzng stages of a project and safis^ plan, hoosekeqnxig requirements must be 
addressed. Risk assrasnmnT can be accompli^ed in the development stages of a praject 
by listing in the HASP, good housekeqnng zecpiirements and the hazards associated with 
poor housekeeping ̂ .e.* tr^ and falls), "ne true detemination of risk must often be 
made on-site the Site Hedth and Safely Coordinator (SHSC). It is inqxirtant that the 
SHSC be alert to poor housekeeping pzacdces and assist in maintaining order when large 
quanddes of equipment or materials are stored onsite. 

2.4.12J Prevention and Protection Programs 

Poor housekeeping can be prevented 3 steps: 

1) Plan ahead. Amatm'als storage area vdiidi has been planned is more orderly than 
oim vdiich has developed haphazard^. 

2) Assign reqionsibilides. If the size of the idb and working force merit, a peison 
should be specifically detailed to ciean-^. Idealfy, cadi individual shoidd pidc up 
after themselves and keep the site neat 
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3) Titipi^^Tw^nt the prograixL Housekeeping must be part of the daily routine, with 
dean-i^ being a continuous procedure. 

Poor housekeeping accidents can be prevented by adhering to the following; 

T jineh areas should be kept clear of esquy bottles, containers, and papers. Trash disposal 
rstrtK should be provided. An effective means of preventing litter is the provision of suitable 
receptacles for hazardous waste as well as nonhazardous wastes. 

Accumulation of flammable and combustible liquids on floors, walls, etc., is prohibited. All 
gpfli< of flammable enmhTistiWe liquids must be cleaned tq) immediately. Combustible 
waste, such as soiled rags, paper, etc, are to be stored in a safe place su^ as a covered 
metal container and disposed of regularly. 

WESTON Projea Managers and WESTON Subcontractors should provide sufBdent 
persomxel and equipment to insure compliance with all housekeeping requirements. 

Work wiU not be allowed in those areas that do not comply with the requiremetits of this 
secdoiL 

The SHSC and WESTON Subcontractors will inspect the work area daily for adequate 
housekeqiing and record unsatisfactory findings on the daify inaction rq>orL 

ff ^licable, the decontamination line wiU be keep neat and free of debris. 

Adequate l^hting should be provided in or around all work areas, passageways, stairs, 
ladders, and other areas used personnel 

All stairways, passagewt^ gairgw^ and accessways shall be k^ free of materials, 
siqrplies, arid obstructions at all times. 

Loose or li^t material should not be stored or left on roofs or floors that are not dosed 
in, unless it is safety secured. 

Tools, matrrials, extension cords, hoses, or debris are to be used, disposed of or stored so 
as not to cause a trtyrping or other hazard. 

Tools, matrrials, and equtyment subject to displacement or falling should be adequatety 
secured. 

Empqr bags having contained lime, cement, and other dust-produdng material should be 
remo^ periodicalty as specified the designated authoriqr. 
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ProtrUding nails in scrap boards, planks, and timbers should be removed, hammered in, or 
bent over flush with the wood unless placed in containers or trucks for removal. 

Walkways, nmways, and sidewalks should be kept clear of excavated material or other 
obStrUctions and no sidewalls should be undermined unless shored to carry a minimum live 
load of one hundred and twenty-five (125) pounds per square foot. 

Containers should be provided for storing or c:anyi:ag rivets, bolts and drift pins. and secured 
against accidental displacement when aloft. 

When rivet heads are knocked off, or backed out, they should be kept from falling. 

Form and scrap lumber and debris should be cleared from work a.rea5y passageways, and 
stairs in and around building storage yards and other suuc:mres. 

All storage and construction sites should be kept free from the aa:nmulation of combustible 
materials. All materials should be ma.illtained in neat stockpiles for ease of access. Keep 
aisles and walkways clear of loose materials and tools. 

Weeds and grass should be kept down. A standard procedure should be established for 
cleanup of the area as specified by the SHSC. 

Rubbish. brush, loug grass. or otber combustible material must be kept from areas where 
flammable and combustible liquids are stored, handled, or processed. 



2.4.14 sue SffliritY • flP14 
Health and Safety Plan Qperatin? Procedures 

Field Operating Procedure - FLD14 - Site Security 

Related SPOPSFLDS: 

FLD15 Remote Areas 
FLD39 FlnTriTTiarinn 

2.4.14.1 Hazard 

When WESTON'S responsibilities include site control, one area tidiich is included is security, 
Le., Tnatntaining contTol of flrrpss to the site. Contiiyenty plans are required to deal with 

entty. Inquisitive and/or hostile persons may interfere with the 
monitoring/sampling effort, jeopardizing the safe^ of themselves as well as the safety of the 
field team. 

2.4.14.2 Recognition and Risk Assessment 

In the planning stages of a project and safety plan, the potential for securi:^' problems must 
be considered as plqRsical hazainis in the site specific Health and SafeQr Plan (HASP). Risk 
mtsessment can be acconqtlished in the development stages of a project 1^ listing in the 
HASP, the most likefy secuii^ problems wfaidi be encountered. The true 
determination of risk must often be made onsite by the Site Health and Safe^ Coordinator 
(SHSC). It is inqwrtant that the SHSC be alert to these hazards, does not take them sinq>ly 
as a matter of foct, and has time to notice them. 

Entry to a site 1^ unauthorized persons presents risks to the person(s) entering and to 
WESTON personnel vdio may Ime to interact with the individual(s). In izasry cases the 
unauthoriz^ entry is accidental or unintentional, however, contingency plans must also 
include procedures for instances when unauthorized entry is deliberate or for purposes 
whidi could pose a threat to she personneL 

During the assessment of risk for each site, secutiQr problems rmist be identified. The 
contingenqr plan should identify wa^ to prevetit and respond. 

SecuriQr problems may arise from die site neighborhood due to: 

• Socio-economic faaors 
• Oiem/neighbor 
• Client/labor relations 
• Poor lifting 
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• Remoteness and size of site 
• Value of equipment and matrriah, etc 
• Sampling equqnuent tampering 

2.4.143 Prevention and Protection Program 

Prevention programs are an integral portion of a Security Conti^en^ Plan. An effective 
preventative measure is to inform all interested parues of the site activities. An attempt 

be mafi» to notify state local police, the fire dqiaitment, and aity local/state 
governmental nffifiaic of the projects purpose and scope. Hiis wiU allow those authorities 
to answer questions posed to them by local residents and the media Ity preparing statements 
on the projects purpose or tty iTifnTmmg the public where to call for further informatioiL 
Hiis will alleviate the problem of work stoppage due to field personnel answering questions. 

One must ensure that the client understands and approves of axty information released. In 
most cases the liaison should be between the client and outside persons. 

The Security Gintingency Plan must: 

• Identify the person re^xmsible for inplementing the Contingency Flam 
• State as the first priori the safety of WESTON personnel 
• Be designed to the chance of confrontation and to obtain security 

assistance as quickfy as possible. 
• Assign the enforcement of security functions to propexfy trained and authorized or 

bonded agendes. 
• Establish a communication procedure for obtaining assistance. 
• Be communicated to she personneL 

Security Problem Prevention measures indude: 

Community relations programs. 
Visible security precautions (Le., fences, "keqp out" signs) 
Carefiilfy defined, rules/requirements for authorizing site access, 
Qearfy delineated access points and barriers around woric areas, 
Mgilance by all she persoimel 
Adequate Kghtmg, 
Working in pairs or teams in sensitive areas, 
Loddng and storing ecpiipment securely. 
Using discretion in discussions and conversations vdien ofifdte. 
Working to avoid confrontation. 

In short, security prevention involves not advertising or inviting intrusion. The telephone 
number and instructions for obtaining security assistance must be dearly posted on-site. 
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2>4.18 OPERATION AND USE OF BOATS-FLDIS 

Health and Safety Plan Operating Procedures 

Field Operating Procedure - FLD18 - Operation and Use of Boats 

INTERIM RELEASE APPROVAL PENDING 

Related SPOPSFLDS: 

FLD02 Inclement Weather 
FLD05 Heat Stress Prevention and Monitoring 
FLD06 Cold Stress 
FLD07 Wet Feet 
FLDIO Manual Lifting of Heavy Objects 
FLD15 Remote Areas 
FLD19 Working Over or Near Water 
FLD32 Fire Extinguisher Required and Requirements 

2.4.18.1 Hazards 

The hazards associated with the operation and use of boats include drowning, heat suess, 
cold stress, hypothermia, injuries from falling. The potential for back injtiries due to 
improper lifting techniques also exists when working in boats. 

Carelessness, horseplay, or other unsafe acts could cause injury to persoimel 
when operating or using boats. 

There are also hazards associated with untrained personnel operating boating equipment 

Lack of personal protective equipment or misuse of personal protective equipment could 
also result in injury or death. 

2.4.18.2 General 

Weston owned and/or operated vessels may only be manned and/or used by Weston 
persoimel unless the operator of the vessel holds a current USCG Captains license and 
rating for the type of vessel being operated. 

All occupants operating or using boats must wear a personal flotation device (PFD). 

Craft used for transportation, safety boats or as work boats must be maintained in safe 
condition. 

All craft, regardless of size, should be operated according to the applicable navigational 
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rules and regulations, and should be lighted in accordance therewith. 

Running lights and deck lights, if required, should be checked daily. 

All craft such as sViffe, jon boats, inflatable boats, row boats and power boats, used as 
safety boats, work boats or as personnel carriers, should have plainly marked in a clearly 
visible location the TnayiTniiTn number of persons that can be safety carried, and this 
number should never be exceeded. 

Power boats - only personnel of proven e^erience in handling of power boats, who are 
familiar with rules of the road, should be assigned to operate power boats. 

All boats should be equipped with life vests, preservers, boat hooks, line, lights, and oars for 
emergency use. 

When a gasoline engine powered boat is not being operated, the fuel supply line should be 
disconnected or the fuel supply valve should be closed. 

Smoking is prohibited during fueling operations. 

2.4.18J Introduction, Recognition and Risk Assessment 

Boats are used frequently in Weston field activities to gather environmental information and 
samples. The use of boats without adequate preparation and training can, however, lead 
to accidents and injuries. 

Whether you are a passenger or whether you are in charge of a boat used for environmental 
monitoring, you have responsibilities for safety. You need some basic information about 
boat safety equipment and preparation and about routine boating procedures and emergency 
procedures. Even if you do not plan to pilot a boat, an accident may imejqpectedly put you 
in mmmand. 

A Coast Guard study of boating accidents shows that the main cause of fatalities was boats 
capsizing due to someone standing up in the boat, improper loading of the boat, or 
ignoring weather warnings. Most boating fatalities resulted from.boats capsizing. The 
second and third largest number of fatalities resulted from falls overboard and vessels 
sinking. Collisions were the second most firequent cause. 

Every person operating a boat is legally responsible for equipping and operating the boat 
in compliance with Federal and State regulations and for aity damage that may be caused 
by operation of the boat. The person in command of a boat is presumed to know the 
requirements for operation and navigation of the boat, the regulations that apply locally 
and the mandatoiy rules of the road. 

Hie rules of the road are the codes governing the lights to be carried by boats, the signals 
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to be and the action of one boat with respect to another when the risk of collision 
exists. 

International Rules of the Road for preventing collision at sea were first formalized in 1889 
for navigation in international waters. The United States has adopted similar rules that 
must be followed in all United States waters. (The U.S. is consolidating the separate rules 
that have existed for the Great Lakes, the Mississippi River and its tributaries, and the 
intracoastal waterway and other inland waters.) 

This field operating procedure is intended as an overview of boating operation and s^ety, 
and it is much too brief to prepare you adequately to operate a boat If you are going to 
operate a boat, for Weston or for your own pleasure, we recommend you take one of the 
courses offered by the Coast Guard Auxiliary on Boating Skills and Seamanship. Topics 
covered can include sailing, marine engines, navigation, ropes and knots, locks and dams, 
and safe boat handling and operatioit 

Much of the information in this field operating procedure has been drawn from publications 
of the U.S. Coast Guard Auxiliary and the U.S. Coast Guard. Many other references are 
available, such as "Chapman Piloting - Seamanship & Small Boat Handling" by Elbert S. 
Maloney. Please refer to these sources as well for further informatioiL 

Three major areas of boating safety will be discussed in this field operating procedure: 
1.) The selection and preparation of the vessel and its equipment 
2.) The preparation of information and other items needed for the field trip. 
3.) The operation of the vessel under routine and emergency conditions. 

2.4.18.4 Selection and Preparation of the Vessel 

This section describes requirements for the selection and preparation of a vessel for 
compliance with Weston operating procedures, boating safety regulations, and 
recommendations for achieving more than the minimum protection required. 

Only boats which are considered to be stable should be used for environmental monitoring 
and gamptiTig projects. Canoes and kayaks, due to their tipable nature, are not considered 
to be stable and should not be used unless specific approval is obtained from Corporate 
Health and Safety. 

One convenient way to see if a boat is in compliance with the minimum safety reqiiirements 
is to request a complimentary inspection from the local Coast Guard Auxiliary. A member 
of the Coast Guard Auxiliary will examine the boat for compliance with the Federal 
regulations and additional recommendations which the Auxiliary considers desirable for 
safety. If the boat passes the insp>ection, a current Courtesy Examination decal will be 
placed on the boat. If the boat does not pass, a confidential report of deficiencies will be 
given to the boat owner. 

2.4-73C 



Private boats are required to be numbered, usually with a number assigned the State and 
occasionally by the U.S. Coast Guard. 

Weiyht Carmng Capability 

One of the most important safely requirements is limiting the weight of the total load on 
a boat to the rated capadiy of the boat Most boats built since 1972 have been required 
to display their load capacity on a plate mounted in the boat 

In the combination capacity plate and certificate of compliance for an outboard motorboat 
the first entry lists the manufacturer's rating of the maximum horsepower engine that is safe 
to use on the boat The second entry lists the maximum mimber and weight of persons that 
can be carried and the third entry lists the maximum weight that can safely be carried by 
the boat (including persons, motor and gear). Some boats may have two plates: a 
certificate of compliance and a separate capacity plate. 

In order to avoid exceeding the load carrying capacity of a boat, it is necessary to know the 
number and total weight of all passengers and the weight of all the equipment and gear 
plarmed to be taken on board, including fuel, food and environmental sampling apparatus. 
To this total weight must also be added the estimated weight of the water or other samples 
you plan to collect and bring on board. 

The recommended maximum weight shown on the capacity plate may be more than can be 
carried safely under some weather condition and for some activities. For exanqrle, if rough 
water is expected, less weight should be carried so that the boat rides higher in the water 
and is less likely to be swamped waves. It the plarmed sampling requires personnel to 
stand or lean over the side, the total weight carried should be adjusted to lessen the 
possibility that the boat may capsize. 

Eqoipment pr Required 

Equipment needed or required on all motorboats includes a fire extinguisher, a signaling 
device, means of preventii^ accumulation of flammable fiiel vtqrors, flotation devices for 
personnel using the boat, visual distress signals, and li^ts if the vessel wiU be operated at 
any time before stmrise or after sunset 

Fire Extingnisher 

Every motorboat needs to have a fire extinguisher suitable for putting out a fire in burning 
liquids or electrical equipment Fire extinguishers must show approval Ity Underwriters' 
Laboratories, Inc. or another testing laboratory. For boats less than twenty-six feet in length 
the required extinguisher has to have a rating of B-1. This can be provided effectively by 
a 21^pound dry diemical extinguisher (with a 1A:10B rating) or by a 2V^pound Halon 
extinguisher (with a SB rating). 
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Small extinguishers usually have very limited fire fighting capability, and they may be 
inadequate for a fire involving liquid fuel. We recommend that new or replacement fire 
extinguishers be the dry chemical or Halon type with the largest capacity that will fit 
conveniently in the boaL (A 6-potmd dry chemical fire extinguisher is on the market with 
a rating of 2A; 40B.) 

If the Weston has responsibility for a fueling location, we recommend that a special 
extinguisher be installed there that is effective on spill fires, one that contains an aqueous-
film-forming foam. 

Signaling Devices for Navigation 

Audible signals are required for communicating when meeting, crossing or passing other 
boats, and for signaling location in a fog or other weather conditions which obsou-e normal 
visibility. Signals are required Ity motorboats regardless of the length of the boat However, 
the specific requirements for carrying a whistle, hom or bell are based on the length of 
boat 

Boats from 16 to 26 feet in length are required to carry a whistle or hom that can be heard 
for at least one mile. The device can be operated by mouth, hand or power. Longer boats 
have the same requirements except that Ae whistle or hom must be operated by power. 

Preventing Accumulation of Fuel Vapors 

Powered ventilation is needed for motorboats with enclosed spaces in which flammable fuel 
vapors may accumulate, such as engine and fuel tank compartments, in order to prevent 
explosion and fire. Special ventilation is not required in open boats in which flammable 
vapors are not likely to accumulate. (If gasoline is spilled in aity boat, there will be an 
accumulation of flammable vapors in the boat until the vapors are removed by exhaust 
blowers or the wind.) 

Personal Flotation Devices 

All boats less than sixteen feet in length are required, by law, to cany at least one personal 
flotation device for each person aboard. Boats of greater length are required to carry at 
least one wearable personal flotation device for each person aboard plus one throwable 
flotation device. 

There are five types of personal flotation devices that are approved by the Coast Guard. 
Four of the types are acceptable for recreational boats and readily available, Types I, II, m, 
and IV. A Type V work-jacket is not approved for recreational boats. 

Of the four wearable types of approved flotation devices, only two types are designed to 
prevent the drowning of an imconscious person. Types I and IL 
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A Type I device is the familiar collar-Ql>e life jacket It provides more than 20 pounds of 
buc^ancy and is designed to deep the wearer ailoat for extended periods of time in rough 
water. A Type I device is recommended for maximum protection. Type I devices are 
required on commercial vessels and on licensed passenger-carrying vessels. (Reflective tape 
is required on Type I devices on passenger-carrying vessels.) 

A Type n device is more wearable than a Type I device, but it has less buoyancy (15.5 
poimds) and is less able to tum an unconscious person face upwards. 

A Type III personal flotation device is designed to keep a conscious person in a vertical or 
slightly backward position, but sol to tum an unconscious person over from a face 
downward position (even though it does have some turning ability). Buoyancy provided is 
15J pounds minimum. 

A Type IV personal flotation device is not designed to be worn but to be thrown to a 
conscious person in the water. Buqyanry provided is 165 pounds. One type IV device is 
required for each boat sixteen feet and over in length. Type IV devices are permitted as 
the minimum required in canoes, kayaks, and other vessels less than sixteen feet in length. 

A Type V personal flotation device is a wearable work jacket designed to deep a conscious 
person in a vertical or slightly backward position, but it is noi designed to tum an 
unconscious person over from a face downward position. Buoyancy provided is 27 pounds 
Tninimnm (Type V devices are not approved for use in recreational boats, and they usually 
cannot be purchased in stores that seU only recreational boats and equipment.) 

If you are going out on a boat for Weston, a type I or n Personal Flotation Device must 
be used. For cold weather operations, recommended devices are float coats or exposure 
suits, both Coast Guard approved, or wet suits. 

Msual Distress Signals 

Visual distress signals are needed for atty boating activity where you may need to signal for 
emergency help. If you are dose to another boat, you can wave your outstretdied arms up 
and down to signal distress. However, as you get farther from shore or other boats, you 
need some other way to signal your need for help. By carrying approved visual distress 
signals, boaters can assure that they have a noticeable and effective way of attracting 
attention to secure prompt assistance in case of an emergency. 

Since January 1981, visual distress signals have been required for all recreational boats 
except manu^y-propelled boats, boats less than 16 feet in length, open sailboats less than 
26 feet in length, boats on Westem rivers and boats participating in organized events such 
as races and regattas. 

When a search is underway the time it takes to locate a boat in difficulty or a person in the 
water can be reduced by use of visual distress signals. 
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There are two types of signaling devices: non-pyrotechnic and pyrotechnic. Each device is 
approved for day use, for night use or for both day and night Visual distress signaling 
devices must cany the manufacturer's certification that they meet Coast Guard 
requirements. 

Non-pvrotechnic devices include: 

An orange distress flag, 3 feet square with a black square and a black ball. This is accepted 
as a day signal only. 

An electric distress light which must automatically flash the international SOS distress signal 
(three short flashes, three long flashes, and three short) four to six times each minute. (An 
ordinary flashlight is not acceptable since it must be flashed manually and does not normally 
produce enough candle power.) This is accepted as a night signal only. 

One flag and one electric distress light will meet the requirements for visual distress signals. 
These are best for small boats because there is less chance for fire and explosion than with 
pyrotechnic devices. 

Pvrotechnic devices that meet the requirements include: 

Hand-held orange smoke distress signals (Day use only) 

Floating orange smoke distress signals lasting 5 or 15 min. (Day use) 

Hand-held red flare distress signals (Day or night use) 

The minimum number of pyrotechnic devices required (because they are single-use devices, 
with limited burning time) is three for day use and three for night use, or three which can 
be used effectively either day or night 

There are pistol-projected parachute red flare distress signals which require suitable 
approved launching devices. These signals can be used in the day or at night Also 
approved for day or night use are self-contained rocket propelled parachute red flares and 
red aerial pyrotechnic flare signals which may need approved, suitable launching devices. 

Visual distress signals are an important part of a boat's safety and survival gear. They 
should be in good condition and easity accessible. Ityrotechnic devices must be stored to 
protect them ffom water, puncturing and access by children. They must also be handled 
very carefully so that you do not set fire to the boat 

Pyrotechnic devices that have passed their expiration date (42 months firom the date of 
manufacture) need to be replaced. Check the expiration date on your pyrotechnic devices 
if you have ^em. 
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(Later we wiD discuss when and how to use visual distress signals, and your obligations if 
you see them used by another boater.) 

Identification lights 

Every boat is required to be equipped with certain lights if it is on the water at any time 
after sunset and before sunrise. The purpose of these lights is to identify the boat's location 
so that collision can be avoided. 

Vessels underway after sunset and before sunrise are required to display at least three lights: 
a green light and a red light eadi visible for one mile, and a white light visible for two 
miles. (Details of location and visibOify distance may vary depending on the area in which 
the boat will be operating.) 

The green light must be visible only from directly ahead of a boat and on the right or 
starboard side of the boat through an arc of 112V^ degrees, or only as far back as an angle 
of 22Vi degrees to the rear of a right angle from the centerline of yom boat 

In the corresponding sector on the left side of a vessel, from dead ahead to 2 points abaft 
the port beam, the vessel must display a red light 

Each vessel must also display a white light that can be seen from all directions. Two white 
lights are required for vessels operating in international waters, and two lights may be used 
1^ vessels in other waters. One white light must be visible through the combined arcs of the 
red and green lights and be mounted one meter (33 feet) higher than thQ' are. The second 
white light must be visible from the rear of the boat, tlirough the arc that is not covered 
by the front white light 

Under the rules governing all United States waters (except the Great Lakes until march, 
1983), motorboats 26 feet through 65 feet in length must have an additional white light in 
the forepart of the vessel that is visible for a distance of two miles through the same arc of 
visibility as the red and green lights, 20 points. 

The nautical jargon for the 112^ degree arc of visibilify for yoiu: starboard green light is: 
"Visible from dead ahead to 2 points abaft the starboard beam". You have to know that in 
nautical terminology, a circle of 360 degrees has 32 points, corresponding to the points of 
the compass, and that each point equals 11,V^ degrees of the circle. Another way of 
describing the arc of visibilify would be to say that on a boat heading North, the green Ught 
would have to be seen by boats approaching from any direction between North and East-
South-East 

What is especially important about the particular arc of 112V^ degrees, or 10 points, for the 
boat you are in, is that it represents the "Danger Zone", for the boat the directions in 
which the boat must yield the right of way to other vessels. Ai^r vessel that can see the 
green light on the boat can "Go", because it has the right of way. 
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In that sector of approach, you are in the Give Wav vessel (or Burdened vessel). The other 
vessel is the Stand On vessel (or Privileged Vessel). 

If you e;qf)ect to be out in a boat after dark in waters where you may encounter large vessels, 
tugboats, or working boats, you will want to find out exactly what lighting they will display 
so that you can stay out of danger. 

Additional Eaniument Recommended 

In addition to equipment that is needed or required, there is other equipment which is 
recommended for safe boating operations. 

Some of the recommended equipment includes an up-to-date chart of the area in which you 
will be operating a boating, a compass for open waters, paddles or oars, a boat hook, and 
a bailing bucket or bilge pump. 

The Coast Guard Auxiliary recommends that each boat cany a first aid kit, emergency 
water and food, an anchor and rope, a radio for monitoring weather information and a 
radiotelephone for emergencies. 

The Coast Guard Auxiliary also recommends that spare parts and tools be carried in case 
of engine trouble or an emergency. They recommend that outboard motorboats cany spare 
sparkplugs, starter cord, shear pins, cotter pins and a propeller. For inboard motorboats, 
they recommend a bilge pump, a carburetor drip pan, a backfire arrestor, spark plugs, 
coil, fuel punq>, fuel filter element and gasket points and condenser, propeller, 
distributor or parts, generator and starter brushes, fuses, V-belts and spare oil. 

The anchor taken on a trip should be selected for the bottom where you may anchor and 
be capable of holding the boat against wind and current Since anchors hold better against 
a horizontal pull, a three-foot length of chain is recommended to hold the top of the anchor 
down. You should also have seven times the length of anchor rope as the depth of water. 

Recommended Inspections 

Before a boat is taken out on a field trip, it should be inspected carefully to see that the 
engine has an adequate fuel supply and is in good working order, that ail navigation and 
communication equipment is working, and that all safety equipment is on board and 
accessible. 

The Coast Guard Auxiliaiy has information in their publications which can be used to 
develop a pre-trip checklist for each type of boat. They also provide information that could 
be used to prepare guidelines for engine troubleshooting and for routine engine 
maintenance. 
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RglM^ling Prgc^ptipns 

Gasoline is so flammable and boats are so susceptible to damage from fire that special 
safety precautions must be taken. Four basic precautions are: keep all sources of ignition 
away from flammable vapors, keep the nozzle of the fueling source in contact with the fill 
opening to prevent static sparks, avoid overfilling tanks and never fill portable fuel tanks 
in the boat (Portable tanks should be filled on the dock or at another location.) 

The precautions for fueling boats with inboard engines are usually more elaborate than for 
outboard motors, because inboard engine fuel tanks cannot be filled remote from the boat 
and special ventilation equipment is needed 

2.4.18 Preparation of Information and Other Items 

After the boat and its equipment are ready, there are several other key steps in preparing 
for safe use of a boat 

Weather information and navigation aids should be acquired, a plan for the trip should be 
prepared and filed, passengers should prepare their personal gear and sampling apparatus 
and equipment must be weighed and loaded 

Weather Reports 

Weather reports are particularly important for small craft, because such craft generally have 
less freeboard and seaworthiness than larger vessels. 

If predicted weather conditions are likely to result in wind and waves, the load may have 
to be lightened or the trip may have to be shortened or postponed. 

Navigation Charts 

Up-to-date navigation charts and a compass should be taken and information should be 
obtained about any unusual navigation hazards that may be likely in the waters you will be 
in, such as shoals, sandbars, rocks, or rapids. 

Plan^ 

The Coast Guard recommends that boaters prepare a plan for each trip and file it with 
someone who can request a search if the need arises. The plan for a boat trip called a 
"Float Plan", should tell where you are going, when you will be back, who is on board and 
what your boat looks like. 

The Coast Guard recommended format for a Float Plan (a copy of which is available with 
this unit) provides space for recording: 
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1.) Description of boat in detail, so the boat can be identified and its 
position can be estimated 
2.) Persons aboard 
3.) Radio type and frequencies available 
4.) Trip e3q)ectations, and latest ejqwcted return time 
5.) Name and telephone numbers of coast Guard or other agency 
to be notified if return is delayed beyond latest expected return time. 

A Float Plan for an environmental sampling trip should be filed with the Weston office 
associated with the projert or someone else who can judge when to request or provide 
assistance. (A Float Plan for a boat trip is similar in purpose to a flight plan for a plane 
trip.) 

Personal Gear 

Personal gear should include appropriate footwear, clothing to provide protection from 
extremes of heat and cold, extra dry clothing, medication for motion sickness, if needed, 
and a water-resistant outer garment to keep spray from wetting inner clothing. If water 
temperatures below 60°F or 16°C are ejq)ected, wearing a float coat, wet suit or exposure 
coveralls is recommended. 

Sampling Annaratus and Eouipment 

Sampling apparatus and equipment should be weighed and the weight marked on an outside 
surface for convenience in balancing the load in a boat It will also make it easier to 
calculate the total load being placed in a boat and to avoid overloading the boat In 
figuring the load on the boat, remember to add the estimated weight of samples to be 
gathered on the trip. 

Preparation for Emergencies 

Preparation for emergencies should include making sure that everyone in the boat can put 
on his or her personal flotation device quickly and correctly, and that everyone knows to 
stay with the boat if it should capsize. Preparation should also be made for any other 
emergency procedures. (If the passengers on the boat include non-swimmers, they should 
wear personal flotation devices when there is arty likelihood that they may fall into the 
water.) 

One of the Coast Guard requirements for personal flotation devices that are not worn is 
that they be readily accessible. They must not be in a locker or obstructed by other gear. 

Field persoimel should plan how to conduct scheduled sampling activities with minimum 
disturbance of the balance of the boat or risk of C£q>sizing or falling out of the boat 
Planning should include any special precautions that may be needed (such as using a safety 
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line on a piece of apparatus or on a person using sampling equipment). 

In order to prevent capsizing or swamping, a boat must not be overloaded. The total load 
of passengers, motor, sampling apparatus and other gear should not exceed the weight limit 
stated on the capacity plate on the boat It may be prudent to reduce the load in the boat 
if inclfmeT't weather, turbulent water conditions, or vigorous sampling activities are 
anticipated. 

Getting Into and Loading a Boat 

Getting into and loading a boat at a dock takes a little care and practice, because it is 
different from simply stepping down to another level. If you board a boat the wrong way, 
it may move away from the dock or it may tip precariously. Be sure that the boat is secured 
to the dock, then grasp one or both sides of ^e boat and step into the center of the boat 
By stepping into the center of the boat or as near the centerline as possible, you minimize 
tipping and the chance that you may loose your balance. 

Loading gear into a boat also takes care and practice. If you load the wrong way, the boat 
may tip and the gear may fall into the boat or the water. 

With both feet on the dock, pass the gear to the person in the boat Unless you have to 
load the boat yourself work with another person. 

In preparation for loading a small boat arrange the equipment and other gear you plan to 
take on board near the edge of the dock where it can be reached easily. 

One person should stand in the center of the boat and take the gear passed over and down 
by another person. 

Sampling apparatus, equipment and containers must be loaded into a boat in a safe manner 
so there is no damage or spiU. In the boat the load should be stashed equally on both sides 
fore and aft (front and back) with the weight distributed as evenly as possible. 

All sampling gear, particularly any that is heavy, should be tied down or secured to keep it 
from moving around when the boat gets underway, turns, vibrates, or reacts to rough water. 

Although sampling activities may require standing up or leaning over the side of the boat, 
such actions should be done carefully and under controlled conditions, when the boat is not 
moving. When the boat is moving, eveiyone should sit on the seats provided. No one 
should ride on the bow or gunwales (sides) of the boat 

Personal flotation devices should be worn whenever there is a higher than normal risk of 
a person falling out of a boat, such as when the boat is moving at high speed or in rough 
water. (In some boating activities the safe practice would be to wear a personal flotation 
device at all times.) 
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2.4.18.6 Operation of the Vessel under Routine and Emergency Conditions 

Boating Operations 

Operation of a boat used for Weston field activities may be so routine that everyone knows 
bow to operate the boat and is thoroughly qualified to operate it imder all conditions. If 
that is not the case, we recommend that the person in charge of the boat familiarize a 
second person on board with the operation and navigation of the boat By doing so there 
will be someone who can continue to run the boat and get it back to port if the pilot 
becomes disabled. 

Weather Conditions 

Before leaving the dock, be sure to check the local weather forecast for the area where you 
will be boating and look for weather signals which may be displayed at marinas, municipal 
piers, lighthouses or coast Guard stations. 

The U.S. Weather Bureau publishes charts which give the locations and telephone numbers 
of all Weather Bureau offices and the location and time schedule of all stations that 
broadcast marine weather information. The charts also show the location of all storm 
warning display station. Charts for local areas can be obtained from the Government 
Printing Office. 

A small craft warning indicates winds up to 38 miles per hour, or 33 knots, and /or sea 
conditions considered dangerous for small craft such as the ones used commonly in Weston 
activities. The daytime signal is one triangular red pennant. Although most display sites 
do not post night signals, the night signal for a small craft warning is one red light displayed 
above one white light 

A gale warning, with winds within the range of 34 to 47 knots, or 39 to 54 miles per hour, 
is signalled by two triangular red flags. 

A storm, which may gave winds of 48 to 63 knots or 55 miles per hour up to 73 miles per 
hour, is forecast when a single square red flag with a black center is displayed. 

Two square red flags with black centers are displayed only to show the forecast of hurricane 
or tropical cyclone, in which winds can be expected with speeds of more than 74 knots. 

In addition to getting weather information before you leave on a boat trip, it is a good idea 
to keep track of the weather conditions as they develop while you are underway. You can 
do this by noting increases in wind speed or waves, changes in wind direction, or approach 
of storm clouds, listening for static on an AM radio, or monitoring a weather radio. 

2.4.73m 



Rules of the Road 

Every person operating a boat is legally responsible for any damage that may be caused by 
operation of the boat. For example, aeating an unnecessarily large wake can cause 
problems in a crowded anchorage or other area, and the boat operator may be held 
re^nsible for ai^ damage caused by such a wake. 

The person in command of a boat is presumed to have knowledge of the requirements for 
operation and navigation of the boat, and of the regulations that apply locally, including the 
mandatory rules of the road. 

The rules of the road that must be followed by everyone operating a boat govern three 
major subjects: identification lights, rules for steering and signaling course, and signals in 
fog. The major emphasis in this section will be on rules for steering and signaling course. 

Rules for steering and for signaling course are designed to prevent collision by defining 
which of two 2q>proaching vessels has the right-of-way, and what signals are used to quickly 
signal intent and agreement or disagreement 

To use some nautical terms you may hear, the vessel which has the right-of-way is the 
privileged vessel, now referred to as the Stand On vessel. The Stand On vessel has a right 
to maintain its couTse and Speed. It also has a dutv to maintain its course and speed so that 
the other vessel can base its actions on known conditions. If a collision becomes imminent 
the Stand On vessel no longer has the right-of-way or any privilege. 

The vessel which does col have the right-of-way is the Give Way vessel, previously referred 
to as the "burdened" vessel When this vessel approaches another closely enough so that 
collision is possible if both vessels continue, the Give Way vessel must slow or tum or take 
other positive action to keep out of the way. 

Ilie steering rules for power vessels apply when two are in sight of each other and close 
enough so that a collision could occur if both vessels continue on the same comse at the 
same speed. 

When two vessels are meeting, crossing or overtaking, which vessel has the right-of-way? 
What signals are used to communicate? Let's examine the three difierent situation, what 
actions have to be taken and what signals are used. 

Meeting gitnatipn 

When two vessels are approaching head on or nearly so, in a meeting situation, neither has 
the right-of-way. If their courses are likely to result in a collision, both must alter their 
course to the starboard (right) so that each can pass safely to the port (left) of the other. 

2.4-73n 



As a confirmation of its intention to take a particular course, a vessel will give a "course 
signal" of one or two short blasts on a whistle or horn. In United States waters 

the other vessel will signal its understanding and agreement by answering with the same 
signal, and its lack of understanding or agreement sounding the danger signal, four shon 
blasts. (In international waters no response is required, and the danger signal is five shon 
blasts.) 

One blast in a meeting situation signals intention to alter course to the starboard and to 
pass the other vessel port to port. Two blasts in the same situation signals intention to alter 
course to the port and to pass starboard to starboard. 

Crossing Sitnarion 

When two vessels are approaching at an angle in a crossing situation, the vessel on the right 
has the right-of-wav. As we described earlier, your vessel must "give way" or yield the right-
of-way to any vessel approaching from aity direction on your right between dead ahead to 
two compass points abaft your starboard beam, the arc of 112% degrees in which your vessel 
shows the green light at night The Give Way vessel must slow or alter course to avoid 
collision, while the Stand On vessel maintains her course and speed. The U.S. signals are 
one short blast the Stand On vessel to indicate intention to maintain course and speed, 
and an answering blast fi-om the Give Way vessel to indicate that she has heard, understood 
the signal the signal and will keep clear. If there is any doubt, the danger signal of four 
blasts should be sounded and both vessels must stop. Then the vessels must exchange 
signals until there is an agreement on the courses to be taken. 

If you see the red light of a vessel which is crossing your course at night, that vessel has the 
ri^t-of-way and your vessel must keep clear. 

Overtaking Situation 

If one vessel is overtaking another, the overtaking vessel is burdened and must be ready to 
"give way" until the overtaken vessel has been passed safely. 

If the overtaking vessel wishes to pass to the starboard side of the other vessel (altering 
course to the starboard), the overtaking (Give Way) vessel gives one short signal on the 
whistle or horn, and if she wishes to pass to the port side gives two short signals. The Stand 
On or privileged vessel (the one being overtaken) must either signal agreement by 
repeating the signal given or disagreement by giving the danger signal. 

If you see the white light of another vessel at night, but cannot see either the red or green 
li^ts, you are approaching the vessel from the rear and you must follow the rules for 
overtaking another vessel. 
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Special Sitnation 

If you are in a boat in a narrow channel, your boat must keep to the right side of the 
fhaTiTiftl if possible, and when nearing a bend where another vessel might not be seen must 
gjgnal with a prolonged whistle blast of 4 to 6 seconds. Your vessel must give the right-of-
way to large deep-draft ships which may not be able to maneuver or stop easily. 

Generally, right-of way must be given to fishing vessels, sailing vessels and very large vessels. 

Foy Signals 

In orders to avoid collisions in for or other condition of poor visibility, the rules of the road 
require all vessels to sound fog, mist, falling snow or heavy rain, by day or by night 

A power vessel underway must should one prolonged blast on the whistle at least every 
minute. A vessel at andior (outside of a specified anchorage area) must ring its beU or 
sound its horn or whistle rapidly for five seconds at a time and at least one time each 
minute. 

Towing vessels underway must sound a series of three blasts in succession every minute, 
with the series consisting of one prolonged and two short blasts. 

Nflviyation Aids 

On the navigable waters of the United States there is a tystem of aids to navigation that you 
should be familiar with; buttys, markers and lights. 

The navigation aids are provided to mark channels and obstructions for the convenience and 
safety of vessels, to provide direction, and to give information on exact positioiL 

The basic system provides black rectangular buoys or markers with odd numbers on one side 
of the channel, and red triangular buoys or markers with even numbers on the other side. 
On rivers, the black rectangular shapes and odd munbers will be on your isg or port side 
if you are going the flow of the river, returning from the sea. 

When you are returning from the sea, going upstream, the red triangular shapes and the 
even numbers will be on your right or starboard side: "Red right returning". Conversely, 
if you find the red buttys on the opposite side, you are traveling downriver and heading 
toward the sea. 

In the Great Lakes, going westerly or to the source of one of the lakes corresponds to going 
upstream from the sea. Going in that direction you will find the black rectangular and odd 
on your port side (left), and the red triangular and even on your starboard side. 

On the Intracoastal Waterway, "upstream" or "returning from the sea" is marked from New 
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Jersey going south to the southernmost tip of Florida, and west to Texas, On the Pacific 
Coast, "upstream" is marked in the direction of travel from California to Alaska. Another 
way of viewing the system is that travel "clockwise" corresponds to "upstream". 

Buoys and markers on the Intracoastal "Waterway are marked with a yellow band, stripe, 
square or triangle. For example, a yellow band near the top of a black can buoy identifies 
it as being on the Intracoastal Waterway, as does a yellow square on a lighted black marker. 

Regulatory markers may provide information or give warning, such as a boat speed 
restriction. 

In waters too deep for other types of navigation aides, Texas Tower structures and lightships 
provide warning and guidance to ships. Most of the lightships have been replaced by the 
Texas Towers. 

Large navigational buoys have primary and standby generators for operation of a high-
intensity light, a radio beacon and a fog signal. These 40-foot diameter buoys are replacing 
lighthouses at major harbor entrances. (They have meteorological monitoring apparatus for 
air and water temperature, wind speed and direction and other data.) 

Some buoys have an automated light, a fog horn and a marine radiobeacon. 

Boat Handling 

Even in calm water a boat does not handle like sny land vehicle. It turns differently, and 
it starts and stops differently. If you will be operating a boat, you should take one of the 
Boating Skills courses offered by the Coast Guard Auxiliary and practice handling a boat 
under calm conditions. 

Even if you have operated a boat, you may not have had training or e;q)erience in handling 
one under conditions where there is heavy trafhc, narrow chaimels, swift current, or stomQr 
weather. Before you get into difficult conditions, try to get training in how to handle the 
boat you plan to use. 

For example, the Boating Skills and Seamanship textbook and courses cover topics such as 
towing a disabled boat, operating on a river and going through locks, special hazards of 
dams, and navigating safely through waves that could capsize your vessel. 

Boatiny Emergencies 

Let's consider boating emergencies and two aspects of distress signals: when to use them 
and what to do if you hear or see them. 

If your boat capsizes, loses power in high winds or heavy seas, or collides with a fixed object 
or another boat, you will need emergency help. If such an event occurs or if a member of 
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the team has a major medical emergency, you should call for help ai^ means available 
to you: horn, whistle, radio, or visual distress signals. 

If you have a radio, you should send a "Mayday" distress message on either VHF Channel 
16 or 2182 kilohertz, following the recommended format A Mayday message must include 
the following information: 

1.) Boat and call letters 
2.) Location 
3.) The nature of distress 
4.) The number of persons aboard and conditions of any injured 
5.) Estimated seaworthiness of the boat 
6.) Description of the boat in important details 
7.) Ai^rthing else that may help rescuers find you. 

If you are close enough to shore or other vessels for someone to see your boat, you can use 
the short-range distress signal or arm waving as well as an orange smoke signal. (Do not 
stand up unless the water is calm.) 

If no other vessel or source of assistance is close by, hoist a distress flag if you have one 
(and it can be seen) or use an electric distress light (if it is dark). 

If you have only pyrotechnic distress signals, prepare to use them when someone is in a 
position to see them. Generally you must wait untO you see or hear another boat or 
aircraft, or are reasonably sure that someone shore is in position to see your signal take 
action. Be carefiil when using pyrotechnic devices not to set fire to the boat or anything in 
it. 

If your boat capsizes," STAY WITH THE BOAT" Get into it if possible. Water conducts 
heat away from the body rapidly, and if immersed in SO degree water, survival time may be 
as little as three hours. 

Conserving bo(fy heat is important to extend survival time. Some of the things that you can 
do to conserve bo(fy heat are to: 

1.) Wear the warmest personal flotation device available 
2.) DO NOT SWIM AWAY FROM THE BOAT 
3.) Get up out of the water as far as possible 

If you can't get out of the water, assume the fetal position, the Heat Escape Lessening 
Posture. If there are several persons, huddle with others, side by side in a circle. Do not 
swim for shore unless there is absolutely no chance of rescue, llie boat is easier to spot 

A response to a distress signal should be made by ar^one near enough to answer or assist 
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If you hear or see a distress signal and you have a radio, notify the nearest Coast Guard 
station on VHF marine Channel 16, or someone else on CB Channel 9. If you are in a 
position to assist without being endangered, you should. (There is a "Good Samaritan" 
clause in the Federal Boat Safety Act of 1971 to protect from liability anyone who provides 
or arranges towage, medical treatment or other assistance as an ordinary, reasonably 
prudent person would under the same or similar circumstances. 

2.4.18.7 Legal Requirements and Additional Information 

Registration 

All boats must be registered and their numbers and validation stickers displayed. 

The certificate of registration must be on board at all time when the boat is being operated, 
lively boats imder 26 feet in length, hired for less than seven days need not cany the 
certificate, but mtist have copy of the lease or rental agreement on board, signed by the 
owner/representative and by the person renting the boat The agreement must show the 
registration number and the period of time for which the boat is rented. 

Equipment 

All boats to be used on WESTON projects will be require to have the equipment indicated 
below. 

Required Safety Equipment 

Class A (less than 16 feet long) 

1 Type I, n. Personal Eotation Device (PFD) per persoiL 

1 Class B-1 fire extinguisher (if required by boat design). 

1 Whistle. 

Bilge ventilation and engine flame arrester on inboard engines. 

Lights: 1 white 32-pt stem light which must be higher than azty other part of the 
boat; 1 red and green 10-pt side light forward (20 pt combined). 

Bailer 

All small boats should be equipped with a manual bailer. This can be a scoop 
purchased or home-made from a household plastic jug. A large sponge is frequently 
convenient for getting that last little bit of water out of a small boat 

2.4-73S 



Distress Signals 

An outboard boat should be equipped with a distress signalling package consistiiig 
of several daytime orange smoke signals, several nighttime red flares, and an orange 
fla£ (Do not consider flares a substimte for the orange smoke signals which are 
much more effective for use in daylight) Each boat should also carry an auditory 
signal as well A horn or whistle will serve quite suitably. 

Flashlight or Lantom 

Every outboard craft should be equipped with a flashlight or electric lantern whether 
or not it is ever intended to use the brat affer dark. The item should be waterproof 
and it is desirable that it float if accidental^ dropped into the water. Extra batteries, 
stored in a waterproof container, will often prove valuable in an emergency. 
Batteries in the flashlight or lantern, and the spares, should be renewed at the stan 
of each boating season regardless of their apparent conditiotL 

Operational Equipment 

A magnetic compass is an item of equipment that caxmot be placed solely in either 
the safeyr or operational category; it fits both. Almost all outboards in their various 
applications can make good use of a compass. Select one of adequate size and 
quality, and install it properly. 

As most outboards are relatively open craft, it is particularly important that the 
compass be kept shielded from the sun's direct rays. When not in use, place a cover 
over its top; this should be conpletely light-tight; colored plastic or doth will not do 
an adequate job. 

Charts 

One or more diarts should be carried covering the waters being used. Make a point 
of keeping track at all times of where you are on a body of water. 

Handling 

Before getting underway, have all weight evenly distributed so that the boat will trim 
properly - level from side to side and slightly down at the stem, never down at the bow. 
Passengers should be seated toward the centerline of the craft and not hanging over the 
sides; not too many forward or aft If the load is concentrated near the bow or stem, the 
boat will plow or drag needlessly, reducing your safety margin and increasing your fuel 
consumption. Proper trim is essential to proper performance. 

In boarding fi-om a pier, step into the brat as near to the center as possible, keeping body 
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weight low. If you're boarding from a beach, come in over the bow. Keep lines tight or 
have someone steady the boat 

Never jump into a boat or step on the gunwale (edge of the hull). If you have a motor or 
other gear to take aboard, pile it on the pier so that you can easily reach it from the center 
of the boat Better still, have someone hand it to you after you are aboard. It is the team 
leader's responsibility to determine that each boat after loading, is within the maximum 
allowed load. 

Trim your boat as well as possible before getting imderway. In smaller craft, it is dangerous 
for passengers to attempt to change places or move about while the boat is in motion. If 
such movement becomes essential, slow or stop the boat first remembering in rough 
weather to keep enough momentum to retain steerage control and to keep the craft headed 
into wind and waves. Have the person who must move keep low and near the boat's 
centerline. 

Outboard craft are often operated at relatively high speeds and their stability becomes a 
matter of safety. Some hulls will run straight ^ead quite steadily but have a tendency to 
heel excessively, or even "flip over", when turned sharply. 

The faster a boat goes, the less keel it requires, and the more important it is to reduce 
speed to a safe value before starting a turn. Never turn more sharply than necessary. 
Normal operation seldom requires a sudden, sharp, high-speed turn. 

Every outboard operator must carry one or more types of emergency signalling equipment 
These must be in good condition and ready for immediate use. If no distress equipment is 
on board, an outboard boatman in need of help can always signal Ity slowly and repeatedly 
raising and lowering his arms outstretched to each side while he stands in ̂  craft (or from 
a kneeling position if rough water conditions make standing hazardous). 

Whenever boating in unfamiliar waters, take advantage of Tocal knowledge"; watch the 
operation of boats piloted by skippers who are at home in these waters, and don't hesitate 
to ask questions about possible hazards. 

Maity persons who have not handled a small boat have the misconception that one can be 
maneuvered and stopped as easily as an automobile. Hiis is not the case, however, much 
can be done with a boat if one takes it slowly and easily. The new boat operator should 
practice leaving from and returning to piers, and other maneuvers, until he has developed 
both skill and confidence. Take it cautiously at first and gradually build up to the 
procedures of e3q)erienced operators. 

Always slow down gradually rather than pulling the throttle back quickly. All boats have 
a stem wave that will catch up with and pass the craft if it comes to an abmpt stop. This 
can bring water into the boat, especially if it has a low-cut transom with no motor welL 
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All .boating at night will be performed at reduced speeds. 

Should you become disoriented, or unsure of your position, stop the boat until you can 
determine where you are. 

Radio contact between crews should be more frequent; crew check-ins at set intervals will 
be mandatory. 

Emergencies 

To help the Coast Guard assist you, the following steps are recommended: 

1. Let someone know your plans for the day including destination or time of your 
return, planned stops enroute, and similar details; provide a good description of the 
craft. 

2. Never use "Mayday" on the radiotelephone unless there is a great danger and 
immediate assistance is required; don't use it for such a situation as running out of 
fuel 

Accidents 

Various studies have shown the following to be the major causes of boating accidents: 

1.) Overloading, overpowering, and improper trim. 
2.) Hi^ speed turns, especially in rou^ water. 
3.) Failure to keep a sh^ lookout for obstructions. 
4.) Going out in bad weather (or not starting for home soon enough when good 
weather turns bad. 
5.) Standing in a moving boat 
6.) Having too much weight too high in the boat, as when someone sits on the deck 
of a small outboard. 
7.) Leaks in the fuel system. 
8.) Going too far oS^ore. 

Each of these factors, and others not listed here, should be avoided. A carehiUy matched 
boat motor, and propeller, operated in accordance with the law and with courtesy, will go 
a long way toward eliminating accidents and even distressing moments. Always remember 
that the possibility of troubles always remains; be prepared to act in an emergency. 

As soon as someone falls overboard, maneuver the boat's stem away from him. Shift into 
neutral immediately (kill the motor if you do not have a gearshift) and throw a buoyant 
cushion or life Jadxt near the victim - try to get it dose, but don't try to hit him with it 
Make sure you are well dear of the person in the water before shifting into gear again. 
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Circle around quickly, selecting a course that will allow you to approach the person with the 
boat headed into the wind or waves, i^proach him slowly, taking care to come alongside 
and not over bini. Stop the motor before attempting to get the victim aboard. 

When alongside, extend a paddle or boathook to him, or him one end of a line. With the 
motor stopped, lead him around to the stem, where the freeboard is the lowest, if there is 
enough space at the transom for him to get aboard without hurting himself on the motor. 
If this is not feasible, help the victim aboard over the side as far aft as possible. In either 
case, the use of a boarding ladder will be of help. To avoid a capsize while he is coming 
aboard, other passengers should shift their weight to the opposite side to maintain trim as 
much as possible. When helping a person aboard, hold him under the armpits and lift 
gently. 

In Case of an Accident 

If you are involved in a boating accident, you are required to stop and give whatever help 
you can give without seriously endangering your boat or passengers. You must also identify 
yourself and your boat to any person injured or to the owner of any property damaged. 

If you see an accident without being a part of it, you may now render assistance with 
reasonable assurance of freedom from liability. The Federal Boat Safety Act of 1971 
contains a "good Samaritan" section which provides that any person who renders assistance 
at the scene of a vessel accident will not be liable for civil damages from such action if he 
acts as a reasonably pmdent man would have acted under the same circumstances. 

When giving first aid, take your time. Usually there is more damage done by the well-
meaning amateur that was ever caused by the actual injury. Remember, there are only 
three instances when speed in giving first aid is required: (1) when the victim has stopped 
breathing; and has no pulse (2) when there is arterial bleeding; and (3) when the victim has 
been subjected to other injuries that may be life threatening. The measures required in 
these instances are taught in standard first aid courses. 
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2.4.19 Working Over or Near Water-FLD19 

Health and Safety Plan Operating Procedures 

pjftiri Operating Procedure - FT J)19 - Working Over or Near Water 

SPOPSFLDS: 
FLD02 Inclement Weather 
FLD05 Heat Stress Prevention and Monitoring 
FLD06 Cold Stress 
FLD18 Operation and Use of Boats 
FLD22 Heavy Equipment Operation 
FLD23 Crane/Lifting Equipment 
FLD24 Aerial Lifts/Manlifts 
FLD25 Working at Elevation 

2.4.19.1 Hazard 

Hazards associated with working around water include drowning, frostbite, hypothermia, and 
or injury from falling into the water. 

Heat stress hazards may also be present 

Carelessness, horseplay, or other unsafe acts could cause injury to persoimel working over 
or near water. 

There are also hazards associated with untrained personnel operating equipment 

Lack of personal protective equipment or misuse of personal protective equipment could 
result in injury or death. 

2.4.19.2 Recognition and Hazard Assessment 

Proper precautions should be taken at all times when persormel are working over or near 
water. Whenever there is a body of water in close proximity to a work location the proper 
safety procedures should be implemented. Requirements for equipment or procedures will 
be based upon an evaluation of work tasks, drowning and injury potential. 

New field team members should be thoroughly indoctrinated in safe work practices pertinent 
to the work to which they are assigned. 
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1AAB3 Prevention and Protection Program 

When working over or near water where there is potential for drowning, engineering 
controls such as installation of guardrails and toeboards or other personal protection 
equipment such as safety line systems shall be used to prevent falling in. In addition, 
flotation devices must be worn and other lifesaving devices must be present. PFD's should 
be designed to float helpless persons face up. 

Safety nets. 

a. Safety nets shall be provided when workplaces are more than 25 feet above 
the groimd or water surface, or other surfaces where the use of ladders, 
scaffolds, catch platforms, temporary floors, safety lines, or safety belts are 
impractical. 

b. Where safety net protection is required, operations shall not be undertaken 
until the net is in place and has been tested. 

c. 
1.) Nets shall extend 8 feet beyond the edge of the work surface where 
employees are e?q>osed and shall be installed as close under the work surface 
as practical but in no case more than 25 feet below such work surface. Nets 
sh^ be hung with sufficient clearance to prevent user's contart with the 
surfaces or structures below. Such clearances shall be determined by impact 
load testing. 
2.) It is intended that only one level of nets be required for bridge 
constructioiL 

d. The mesh size of nets shall not exceed 6 inches Ity 6 inches. All new nets 
shall meet accepted performance standards of 17,500 foot-pounds Tninimiim 
impact resistance as determined and certified by the manufacturers, and shall 
hem- a label of proof test Edge ropes shall provide a minimum breaking 
strength of 5,000 pounds. 

e. Forged steel safety hooks or shackles shall be used to fasten the net to its 
supports. 

f. Connections between net panels shall develop the full strength of the net 
Where work locations are such that a reaching pole is infeasible, ring buoys 
with at least 90 feet of line must be available within 200 feet. A lifesaving 
skiff should be readily available where large water bodies or worker clothing 
or equipment burdens would make a ring buoy ineffective. 

First aid supplies should be aboard all lifesaving craft or readily accessible and arrangements 
for ambulance service should be made as location changes. 
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Personnel should be discouraged from jumping to or from any craft which is not secured, 
and from jumping between crafrs when a gangplank should be used. 

Fall protection should be provided when working over or near water where there is a 
potential for falling or slipping into the water. 

In areas subject to tidal flow or rising water levels, the SHSC will monitor the water level 
to ensure that employees will not be trapped between a work area and the water level. 

2.4.19.4 Standard Operating Procedures 

Equipment and procedures will conform to USCG and/or OSHA requirements and 
applicable local regulations. 

Personnel working over or near water shall be provided with U.S. Coast Guard-approved 
Personal Floatation Devices (PFDs) (hfe jackets or but^t work vests). The jackets or 
vests shall be worn whenever there is potential drowning hazard. PFDs should be designed 
to float helpless persons face up. 

Prior to and after each use, PFDs and life preservers shall be inspected for defects which 
would alter their strength or buoyancy (i.e., rips, tears, holes, etc.). All defective units shall 
be removed from site and replaced. At no times will defective units be used. 

U.S. Coast Guard-approved life rings (rope attachme nt not required) and ring buoys (rope 
attachment required) should have at least 90 feet of 3/ 8-inch solid braid polypropylene rope 
or equal, attached. The life rings or ring buoys shall be readily avail^le for emergency 
rescue operations. Distance between ring buoys shall not exceed 200 feeL One ring buoy 
or life ring shall be provided on each lifesaving skiff. 

Lights conforming to 16 CFR 161.012 will be required whenever there is a potential need 
for life lings to be used after darL Lights on life rings are required onfy in locations where 
adequate general lighting (i.e. Floodlights) is not provided. 

At least one lifesaving skiff shall be immediately available at locations where emplcyees are 
working over or adjacent to water. Personnel trained in lannrhing and operating the skiff 
shall be readily available during working hours. Skiffr shall be kept afloat or ready for 
instant laundiing. Skiffs shaU be minimally equipped as follows: 

a. Four oars (two if the skiff is motor powered). 

b. Oarlocks attached to gunwales or the oars. 
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c. One ball-pointed boat hook. 

d. One ring buoy with 90 feet of 3/8 solid braid polypropylene rope or 
equivalent line attached. 

e. PFDs equaling the skiff rating for the maximum number of personnel allowed 
on board. 

f. First Aid Kit. 

In locations where waters are rough or swift or where manually-operated boats are not 
practical, a power boat suitable for the waters shall be provided and equipped for lifesaving. 

The mam'TTinm number of passengers and weight that can safely be transported shall be 
posted on all launches, motorboats, and sldffs. This number shall not be exceeded and in 
no case shall the number of passengers (including crew) exceed the number of PFDs aboard. 
Outboard motors and skiffs shall meet the minimum floatation requirements of the Coast 
Guard. A certification tag afhxed to the hull is satisfactory evidence of compliance. An 
efScient whistle or signal device shall be provided on all powered vessels to give signals 
required by the Navigation Rules applicable to the waters on which the vessel is operated. 

Any vessel, except those easily boarded from the water, shall provide at least one portable 
or permanent ladder of sufScient length to rescue a person overboard. 

Fixed ladders over 20 feet high shall have attached safety climbing devices for the 
attachment of safety belts or shall be enclosed in a safety cage. 

A person in the water shall be considered a person overboard and appropriate action taken. 

All general safety precautions will be adhered to when working over or near water to 
prevent accidents caused from careless behavior or horseplay. 

Only personnel who are trained in the operation of marine equipment (boats, barges etc.) 
will be allowed to operate the equipment 

Ramps for access of vehicles or personnel to or between barges shall be of adequate 
strength, provided with guard rails, well maintained and properly secured. In the case of 
personnel access, a safe walkway may be substituted for the ramp. All routes of access and 
passageways shall be kept free of ice, snow, grease, mud, and other obstructions. Nonslip 
surfaces shall be provided on all working decks, stair treads, ship ladders, platforms, 
catwalks, and walkways particularly on the weather side of all doorways opening on decL 
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Guardrails, bulwarks, or taut cable guardlines shall be provided for deck openings, elevated 
surfaces, and similar locations where persons may fall or slip from them, they shall be at 
least 42 inches high and have an intermediate rail 

If a Jacob's ladder is used it will be of the double rung or flat tread type. It will be well 
maintained and properly secured. The ladder will either hang without slack from its lashings 
or be pulled up entirely. 

When the upper end of the access-way rests on or is flush with the top of the bulwark (side 
of the ship above the upper deck), steps properly secured and equipped with at least one 
hand rail £q>praximately 33 inches in height shall be provided between the top of the 
bulwark and the deck. 

Obstructions will not be laid on or across gangways. The access-way will be adequately 
illuminated for its fiill lengtL All attempts will be made to place the access-way in a 
position that the load will not pass over personnel 

Any obstruction in a passageway that restricts normal passage shall be posted with warning 
signs or distinctively marked. En:ployees shall not be permitted to pass fore and aft, over 
or around the deck loads unless there is a safe passage. Decks and other working surfaces 
will be maintained in a safe condition and adequate safe walkways will be maintained for 
passage around the deck. All deck fittings and other obstructions which present stumbling 
hazards shall be painted yellow or marked with yellow trim. 

Personnel will not walk along the sides of covered barges with coamings (raised frame to 
keep out water) more than 5 feet high unless there is a 3-foot dear walkway, or a grab raU, 
or a taut handline. 

Unless railings or other suitable protection exists, all personnel will use suitable protection 
against falling and/or drowning. 

Floating Cr^es 

Barge mounted cranes, designed and constructed as a unit, shall be rated by the 
manufacturer. 

All barge mounted cranes shall be on barges of suffident size to Umit list under load to 
approximately 5 degrees. The rated load of the crane shall not exceed the original capadty 
specified by ^e manufacturer. 

Work shall be halted when significant wave action exists. 
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A load-radius chart and boom angle or radius indicator shall be provided within the 
operator's view. When load ratings are reduced to stay within the barge list limits, a new 
load rating chart shall be provided. 

Floating cranes and floating derricks in use shall meet the requirements for design, 
construction, testing, installation, maintenance, and operation discussed in ANSI B30.8, 
Safety Code for Floating Cranes and Floating Derricks. Draglines shall meet power Crane 
and Shovel Association standard #1. Performance test shall demonstrate the strength 
stability, capability, and adequacy of power brakes clutches and controls in accordance wi± 
the following table: 

PERFORMANCE TEST FOR FLOATING CRANES 
Safe Working Load Test Load 
Up to 20 Tons 125% of working load 
20 to 50 tons Working load plus 5 tons 
Over 50 tons 110% of working load 

Truck and crawler cranes shall be securely attached to the barge. When stability of the 
barge is not a factor and control barriers are provided limited travel may be authorized by 
the designated authority. 

The rated load of a barge mounted mobile crane shall not exceed the original c:apacity 
specified by the manufacturer. 
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2A20 Traffic - FLD20 

Health and Safety Plan Operating Procedures 

Field Operating Prneedure - FLD20 - Traffic 

Related SPOPFLDS: 

FLDOl Noise Protection 
FLD02 Inclement Weather 

2.4:z0.1 Hazard 

TrafBc presents hazards in two ways 1) when site workers are working close to roadways, 
the potential exists to be hit oncoming traffic and 2) driving to, from and on the site 
pose an accident hazard. 

2.4.20 J Recognition and Risk Assessment 

In the planning Stages of a project and safeQ^ plan, the potential for traffic hazards must be 
considered as plqrsical hazards in the site q>ecffic Health and SafeQr Plan (HASP). Risk 
assessment can be acconq}lidied in the develcqnnent stages of a project 1^ listing in the 
HASP, the most likefy traffic hazards ixdiichma^ occur. The true determination of risk must 
ofren ̂  nwad«> on-site by the Site Health and Safe^r Coordinator (SHSQ. It is important 
that the SHSC be alert to these hazards, does not take them shxqify as a matter of and 
has time to notice them. 

2.4.203 Prevention and Protection Program 

Roadway Workers 

Roadway workers should be aware of their location in reference to roadways and avoid 
working dose to traffic. 

Workers near roadways must wear reflective vests. 

The following guidance should be used in planning work that will be adjacent to or within 
roadways. In all cases the local police department or transportation department must be 
consulted in order to compfy with applicable requirements. 

When open highway conditions prevail on sqiproadi to the work site, advance warning signs 
should be placed approximately 1500 feet in advance of the condition to which they are 
calling attentiosL T^ere a series of advance warning signs axe used, the warning signs 
nearest the work site should be placed approximately 500 feet from the point of restriction 
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with additional <i£Tig at 500-1000 foot intervals. On expressway and limited access facilities, 
the advance warning distance should be inaeased to one-half mile or more. On dry streets 
where more restrictive conditions generally prevail on the approadi to the work area. Signs 
in the imTworitat^ vidnity of the work may be placed at closer spadngs. 

Flag persons may be required to control the speed of nearby tiafBc. lights should be 
provided to mark flag person stations and banicading at night Barricading is extended to 
the point where it is visible to ^^roaching traffic. 

Signs on fbted supports are usually motmted on a single post, although those wider than 36 
indies or larger than lo square feet in area should generally be mounted on two posts. 
Signs mounted on portable supports axe suitable for tenqioraiy conditions. 

Drivers 

All drivers wiU be licensed regardless of whether they are operating on or off public 
highways. A government drivers license is required for WESTON enqilpyees and WECTON 
subcontractors if a government vehide will be used. 

If drivers are operating across state lines they should be familiar with laws governing traffic 
in states in wfaidi they will operate. All traffic rules and regulations, and all traffic control 
signs and devices shoidd be followed. All operators are required to st^ within posted speed 
limits at all times. 

Drivers are required to make a daify inspection of their vehides. The check should indude 
steering, brakes, mirrors, lights, horn, tires, and windshield wipers. Any special safety items, 
such as back-up alarms, should also he checked to insure safe operatioiL Drivers should be 
required to report all defects, and repairs should be made promptty. 
Drivers should make a visual dieck arotmd a vehide to assure dearance of objects and 
personnel before moving the vehide. 

Drivers should become familiar with all controls before operating an unfamiliar vehide. 

Drivers should operate vehides defensivety, and exercise special care when driving an 
unfamiliar roads, at night, and in indement weather. 

Drivers should give pedestrians the right of w^. 

Off-highway operation may require extra precautions to prevent shiffing of load vben 
crossing rough terrain. 

Trucks should be backed under the direction of a signal person if the operator cannot view 
the area to the rear dearty. 
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Windshields, rear-view mirrors, and lights should be kept dean. 

Based upon the size of the vehide, or if specific quantities of hazardous mate^ are 
transported, the driver may be required to hold a Commercial Drivers license. If in doubt 
consult with the Shipping Department or Corporate Health and Safety. 

Transporting Personnel 

The SHSC will ensure that seat belts are installed and functional on all vehides used by 
Weston persormel and Weston subcontractors, and that all passengen use them. The use 
ctf seat belts by all personnel is mandatory. 

Some convenient means of motmting and dismounting the truck should be provided. 

Persormel should be required to ride within the space provided, never on running boards, 
fenders, bumpers, or atop cabs. 

Adequate wind protection should be provided for long distance trips, and during cold 
weather. 

Persormel are not allowed to ride on the outside or back (sudi as in pickup trudcs) of 
vehicles. 

Trannwiting Matgiiab 

Materials loaded should be within the safe weight limit for the truck, and should not project 
beyond the truck body. 
While being loaded, trucks should be properly blocked. 

Trucks operated on public highways should conform to weight and clearance limitations of 
bridges, powerlines, overhead structures, and other restrictions. 

No person should be permitted to remain in or on a tiudc being loaded by excavating 
equipment or cranes unless the cab is adequately protected against . inq)acL 

Pedestrian Protection Pipyram 

Pedestrians on-site should use discretion when crossing the streets or working near tra£5& 
Pedestrians should use sidewalks whenever possible and not step from curbs unless vehides 
are at a safe distance. 

Vehicle MaintCTanee 

Operators should immediately report ax^ damage or failure of parts and accessories to the 

2,4-77 



,----------- ·-

SHSC. It is advantageous to have road flares, fire extinguishers, and other safety equipment 

on the vehicle at all times. 
Vehicles should not be fueled from open cans or by other makeshift methods. as there is 
great danger of flash fire from hot engines. 

Engines should be shut off while fueling. 



2^j2 Fiffg ETtiHgni«hws Rggnimt and RcqniTTinfntS • rU3? 

wealth and Safety Plan OperaTTT^P PrOCCdUTeS 

Op^rarinp Pmggrinre . - TMre Ertinmishrrs Rgmiirr(i ffTlrf KgWirCTnCflC 

qPOPSFIXys: FLD09 - Hot Work (Permits) 
FID21 - Bq>losives 
FLD22 - Heavy Equ^ment Operation 
FLD30 - Hazardous Materials Use and Storage 
FLD31 - Fire Preveniion/Protection/Response 

Flans 
FLD36 - Welding/Cutting/Buming 

Fire extinguisfaers appropriate in size and classification shall be present, readily accessible, 
and ready for use in all areas where there is potential for fires. 

Fire extinguishers must be used in conjunction with an emergency response or contingency 
plan. 

Health and Safety Plans must identify number, type, and location of all fire extmguishers 
related to a specific projecL — 
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Health and Saffitv Plan Qpcratinf Procedures 
Field Operating Procedure - FLD43 

BIOLOGICAL HAZARDS 

Certain biological hazards that response personnel may encounter include endemic hazards such 
as animak, insects, molds and fungus and plants. In addition, hazardous waste site personnel 
may be exposed to etiological agents (Infectious Diseases). 

LO Endemic Biological Hazards 

Identifying and understanding local flora and fauna is an in^rtant part of health and safety 
planning and protection. Animals, insects, molds and fungus and poisonous plants vary from 
site to site as does their likelihood of causing harm. Knowing how hazardous, where and what 
^es of plants, animaU, insects or molds and fungus are part of risk assessment and protection 
protocol determinations. 

LI Animals 

Animals represent hazards due to their poisons or venoms, size and aggressiveness, diseases 
transmitted or insects th^ may cany. 

Poisonous snakes are common across the United States with the major variables being the type 
likelihood of encoimter and the snake likely to be encountered. Moving containers, reaching 
into holes or just walking through high grass, swampy ares or rocks are activities which may 
result in encounters with snakes. 

Being alert, using care in reaching into or moving containers and familiarization with habits and 
habitats of snakes in the vidnity of an incident or site are key faaors in working safefy. 

A bite of ai^ snake should be considered need for medical attention once proper first aid 
procedures have been followed. 

T anrifills and abandoned buildings often attract stray or abandoned dogs which become pack 
oriented and very aggressive posing serious risk of harm to ui^rotected workers. 

Workers entering abandoned buildings should be alert and attempt to avoid cornering these 
animals which may provoke confrontation. Watching for dens, good housekeeping, and use of 
repellents are avoidance and protection protocols. 

Animal borne diseases include rabies (mainly dogs, skunks, raccoons, bats and foxes). 
Again the incidence of rabies varies from area to area as do the animak most likely to be rabid 
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QUESTIONS AND ANSWERS ABOUT RABIES 

0. What is Rabies and how is it transmitted? 

k. R«bi« is • viral infsction most otten transmitted 
by bites of animals infected with the virus. 

0. What animais are most likely to be 
infected? 

A. Skunks, raccoons, foxes and bats are wild 
animais most frequently found to be Infected 
with rabies, however, any warm blooded animal 
could be infected squinreis, groundhogs, horses, 
cattle and rabbita have been tested positive for 
Rabies. Dogs and cats are frequently rabies 
infected If not Immunized. 

0. How can you tell if an animal is Rabies 
infected? 

A. Rabies infection is not always apparent, but, 
signs to look for in wild animals are over 
aggressiveness or passivity. Spotting animals 
which are normally nocturnal (active at night) 
during the day and being able to apiMoach them 
would be an example of unusual behavior, 
nnding a bat alive and on the ground Is 
abnormal. The best precaution, however. Is to 
observe wild animais from a safe distance, even 
if they are injured and avoid dogs and eats that 
you do not know. 

There are vaccines available which should IM considered If a work assignment involved trapping animals 
Hkeiy to carry rabies. Medical Consultants must be Imrolved In decisions to immunize workers against 
rabies. 

a 

A. 

What should you do if bitten by an animal 
you suspect is infected with rabies? 

As quickly as possible wash the bite area with 
soap, water and disinfect with 70% alcohol, then 
seek medical attention for follow-up. 

Try to capture the animal without being bitten 
again or contacting the mouth or any saliva or 
keep the aniinal under survelUance end call 
police for assistance in capturing he anlmaL 

Have the animal tested. A dead animal iMlieved 
to tie infected should be preserved and tested. 
Health Departmenu are often sources of testing 
or information on where testing can lie done. 

Is there a cure for Rabies? 

Rabies is preventable, even after tieing bitten. If 
treatment is begun soon enough. Hence, getting 
prompt medical attention and confirming that an 
animal which has bitten you is or is not infected 
are very important 

Rabies is not curable once symptoms or signs 
of Rabies appear. 
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HANTAVIRUS ALERT 

WESTON employees or contrartors/subcomraaors conducting field work in areas where there 
is evidence of a rodent population which in particular would include the deer mouse, should 
be aware of an increase level of concern regarding the transmission of "Hantavirus" associated 

The Hantavirus is believed to be associated with rodents, e^edally the deer mouse 
(Peromyscus maniculanis) as a primary reservoir host, and has resulted in approximately a dozen 
deaths in the southwestern U.S. in recent months. The Center for Disease Control and 
Prevention (CDC) is concerned that the virus may be distributed over a larger geographic area 
than origin^ suspected. 

The Hantavirus be shed by infected rodents in saliva, urine and feces. Human infection 
may occur when infected wastes are inhaled as aerosols produced directly from the animals or 
as dried marcrialg introduced into broken skin or onto mucous membranes. Known infections 
of humans occur mostly in adults and are associated with activities that provide contact with 
infeaed rodents in rural/semirural areas. 

Illness caused by the Hantavirus begins with one or more flu-like symptoms (i.e., fever, muscle 
aches, headache and/or cough), and progresses rapidly to severe lung disease. Eariy diagnosis 
and treatment are vital 

Persoimel involved in work in areas where rodents and the presence of the Hantavirus is know 
or suspected will need to take personal protective measures and develop an expanded site safely 
plan. Field personnel involved in trapping or who could come in contact with rodents or their 
waste products wear respirators with HEPA filters, eye protection, T^vek coveralls, diemical 
resistant gloves and disposable boot covers. Stria decontamination requirements are needed. 
Double bag collected mice, label and require specific handling, packaging, shipping, storage and 
analytical procedures to minimize the risks of exposure. More detailed procedures can be 
obtained from Corporate Health & Safety. 

For employees and facilities in rural/semirural areas, the following risk reduction strategies 
would be sqrpropriate. 

• Eliminate rodents and reduce availability of food sources and nesting sites used Ity 
rodents. 

• Store trash/garbage in rodent-proof metal or thick plastic containers with tight lids. 

Cut tall grass/underbrush in close proximity to buildings. 

• Prevent rodents from entering buildings (e.g., use steel wool, screen, etc. to eliminate 
openings). 
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4. Symptoms 

Early Signs (may very firam person to person) 
• E3q)anding skk rash 
• Flu-like symptoms during summer or early fall, including: 

cfanis, fever, headache,swollen lymph nodes 
stiff neck, aching joints and muscles 
fatigue 

Later Signs 
• Problems with the nervous system 
• Heart problems 
• Arthri^ especially in knees 

5. TJnnn Onset of Svmntoms; 

• Notify your RSO and your supervisor 
• Call Health and Safety or medical consultant for instructions: 
• Follow instructions 
• Submit incident report form. 

One of the more dangerous and acute effects of insect bites or stings and most common cause 
of fatalities from bites - particularly bees, wasps,, and spiders - is a sensitivify reacdoiL 
Anaphylactic shock due to stings can lead to severe reactions in the circulatory, respiratory, and 
cen^ nervous systems, whidi can also result in death. 

Site personnel must be questioned as to allergic reacdon to insect bites. Arxyone knowingfy 
allergic should be asked if th^ cany a re^onse kit and first aid providers must be instructed 
how to use the kit The kit must be inspected to ensure it is in date. 

Persons reporting stings must be given first aid and observed for signs of reaction such as 
unusual swelling, nausea, diTvinrss, shock. At the first sign of these symptoms, take the 
individual to medial facility for attention. 

Fire ants are small red ants found primarily in southern and western states. There is some 
indication that in addition to being very painfiil, some persons may show allergic reactioiL 

It is important to note that animak may serve as hosts of insects which may spread rfisease^ 

Ticks carrying Lyme Disease and Rocky Mountain Spotted fever are found on grass, but may 
be carried on animal, Bubonic Plague which has emerged in parts of Colorado, New Mexico 
and Arizona is apparently associated with fleas found on Prairie Dogs. 
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12 Insects 

Insect spread diseases include Roclg. MounUta Spotted Fever or Lyme Disease (tick), Buboittc 
Plague (fleas), malaria, and equine encephalitis (mosquito). 

Lyme Disease is the second most rapidly spreading disease in the United States. 

LYME DISEASE 

1. Eacts 

• Definition: 
Infection transmitted by the bite of a deer ticK 

Prevalence (nationwide and other coimtries) 
• Three stages/sizes of deer ticks: 

• Larvae • Nymph • Adult 
• Tick season is May through October. 
• Not all ticks transmit Lyme Disease. , , 
• Ticks be attached for several hours before Lyme Disease can be 

transmitted. 
• Being bitten by a tick does not mean you wfll get Lyme Disease. 

2. Pwnrention and Protection 

• Wear light colored, tightly knit clothing. 
• Wear long pants and long sleeved shirts. 
• Tuck pant legs into shoes or boots, 
• Wear a hat • * \ 
• Use insect repellant DEET (follow manufacturers instructions for use). 
• Check yourself daily for ticks after being in grassy, woody areas. 
• Request information from Health and Safety Medical Section on Lyme Dbease. 

3. If Bitten! 

• Remove the tide immediately with a pair of fine-tipped tweezers. Grasp the tick 
as close to the slrin as possible. Pull gently but firmly, without twisting or crushing 
the tick. 

• Wash your hanris and dab the bite site with an antiseptic 
• Save the tick in a jar with alcohol labeled with the date, the area where you 

pielcftd up the tirV^ and the spot on your body where you were bitten. 
• Monitor the bite for any signs of infection or rash. 
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• 
Other insect hazards would include, mosquitos and scorpions. 

There have been articles recently indicating increases in encephalitis in F1orida. Encephalitis 
is reponedly spread by mosquitos. The local health department should be contacted. 

1.3 Molds and Fungus 

In addition to the previously discussed animal inhabitants of old buildings which are often pan 
of hazardous materials sites, birds often invade the buildings, leaving behind debris and 
droppings often containing molds and fungus in dry form. Inhalation of this easily airborne dust 
can result in serious lung diseases such as histoplasmosis. 

From the San Joaquin valley in California through the southern pans of California into Arizona 
and New Mexico there is a fungus which grows in the soil. When inhaled, this organism can 
produce a disease called "Fever", "Valley Fever" or technically Coccidiomycosis. Growing up 
in infected areas apparently provides a degree of resistance which newcomers to the areas do 
not have. 

Awareness of the hazard and prudent use of respiratory protection are key factors in protection. 

1.4 Plants 

Toxic effects from plants are generally due to ingestion of nuts, fruits, or leaves. Of more 
concern to response personnel are cenain plants including poison ivy, poison oak, and poison 
sumac, which produce adverse effects from direct contact. The usual effect is dermatitis -
inflammation of the skin. 'Ibe protective clothing and decontamination procedures used for 
chemicals also reduce the exposure risk from the plant toxins. Ceaning the skin thoroughly 
·Nitb soap and water after contact will reduce risk. 
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These organisms could potentially be present in viable states on hazardous waste site with 
Hepatitis Virus being the more likely to survive in temperatures outside of body temperature 
ranges. 

The other potential for exposure would be to workers who could be infected. The OSHA 
Standard specifically includes first aid providers and is enforceable on site subject to the 
Hazardous Waste Site Work and Emergen^ Response Standard (29 CFR 1910.120) which 
occasions the need for this course and course manual. 

The basic concept of this standard is that medical care workers and first aiders must take the 
"Universal Precaution* of that any blood flnntatning fluid or person bleeding or 
contaminated with blood containing fluid is positive (Infected) with both viruses. 

Protection involves use of personal protection such as gloves, gowns, eye shields, surgical masks, 
one-way valve rescue breather devices, training and disinfectant decontaminatioti. 

Bloodbome pathogens are pathogenic microorganisms whidi may be present in human blood 
and can cause disease in humatis. These pathogetis include, but are not limited to hepatitis B 
virus (HBV) and human rmmunodefiden^ virus (HTV). 

In order to effectively protect themselves firom any hazards, workers must have a basic 
understanding of the hazard. This is particularly true-of Site Supervisors and SHSCs and others 
expected to administer first aid if necessary. 

Completion of safety plans requires identification of and assessment of risk of etqtosure to 
biological hazards. This program deals primarily with two forms of infection (Hepatitis B \Trus 
(HBV) and Human Inununodeficiency Virus (HTV)) which are of concern to workers vdio can 
come in contact with bodily fluids associated vdth blood. 

If Medical waste is anticipated on a site, WESTOhTs Enqtlpyee Exposure C^ontrol Plan for 
Hazardous Waste workers will be implemented. At a iHinimiiin WESTOhTs Bloodbome 
Pathogen E9qx)sure Control Plan for first aid providers will be on site and implemented for 
each project 

HEPATITIS B VIRUS 

P^finitiQn - The term "hepatitis" sinq>ly means an inflammation of the liver. This condition 
can be caused by a wide varieQr of agents, including medications, alcohol, toxic or poisonous 
substances and infectious agents sudi as viruses. Hepatitis B, formerly known as "serum" 
hepatitis, is the only form of viral hepatitis that poses a significant occupational threat in the 
health care environment 
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Symptoms - HBV is a disease that causes liver dam^e, the severity of which can range from 
mild or even inapparent to severe or fatal Of the infected individuals. 6 - 10% will become 
HBV carriers. Carriers are at risk of developing chronic liver disease, including acdve hepatitis, 
cirrhosis, and primary liver cancer, and are infectious to others (USHHS and NIOSH, 1989). 

Incidence - Nationwide, there are approximately 300,000 new cases of hepatitis B infection each 
year and about 5,000 deaths due to this disease. In health care employees alone, there are 
approximately 12,000 cases of occupational hepatitis B infection each year and more than 200 
deaths. 

Approximately 5 percent of the entire US. population, more than 12 zxtillion people, have been 
infeaed with hepatitis B in the past Of great concern from a transmission point of view is the 
fact that nearly one half of all such cases will be subdiiucaL 

Many individuals become carriers of this disease without knowing that they have ever been 
infeaed. The carrier rate is approximately 10 percent It is estimated that, in the United States 
alone, there are approximately 750,000 to 1,000,000 asymptomatic carriers of the vims. As 
patients, these individuals pose as a substantial reservoir of hepatitis B infection in the health 
care environment 

Sources of Infection - The hepatitis B virus has been isolated from various body fluids including 
blood, semen, vaginal secretions, breast milk, saiiva,jand serous fluid. V^thin the health care 
setting, however, hepatitis B is thought to be transmitted primarily by percutaneous or 
permucosal ensure to contaminated blood. Such eiqposure usuaify consists of inoculation of 
contaminated blood through such means as needle sticks or the splashing of blood or blood 
tinged body fluids into the eyes or mouth. 

Risk - There is a direa relationship between the likelihood of occupational hepatitis B infection 
and the frequenqr of blood contact. Health care professionals such as surgeons, operating 
room-staff, pathologists and emergency room personnel exhibit a veiy high incidence of 
e3q)osure to this virus. It is the frequency of blood contact which determines the level of risk. 

PROTECTIVE MEASURES 

Protective measures against hepatitis B infection include good handwashing practices and using 
caution and proper technique in the handing of needles, sharps, supplies and instruments that 
may be contaminated. Excellent protective treatment for or prevention of this disease is 
afforded by both hepatitis B immune globulin (HBIG) and hepatitis B vacdne. Either or 
both of these should be g^n as soon as possible after ai^ documented exposure to blood 
(Johnson and Johnson, 1992). 
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AIDS is not hereditaiy, but it can be congenital In fact, vertical transmission which involves 
passage of the virus from an infeaed woman to ber imbom child, is the third major means of 
transmission and accounts for the majority of cases of pediatric AIDS. 

Risk - There is a coixunon misconception that health care workers are at high risk for acquiring 
HIV infection through occupation^ exposure. In .truth, studies confirm the faa that this 
supposed risk is far less than one percent Of the thousands of health care workers in the 
United States and other parts of the world who have been exposed to HTV through patient 
contact, very few have developed subsequent infection. 

PROTRCTTVE MEASURES 

AIDS is a concern of immense proportion to the health care community. However, from an 
o^pational health point of view, there is little reason for undue concern regarding this virus. 
Simple emplo^eiit of good personal hygiene, common sense and the barrier techniques which 
^e discussed in this plan will serve well to prevent health care workers from contracting HTV 
infection or any other serious illness in the worlq)lace (Johnson and Johnson, 1992). 
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HUMAN IMMUNODEHCIENCy VIRUS 

Dcnnition - Human Immunodeficiency Syndrome or AIDS is a severe viral disease only recently 
introduced into the Untied States. AIDS severely affects the immune system and is 
characterized by a multitude of opportunistic infections. 

The AIDS vires (HTV or human immunodeficiency virus) is t^ical of most viruses in that it 
cannot survive for any appreciable amount of time outside of its human bosL Its presence in 
the general environment is extremely unlikely and would be limited to body secretions, primarily 
blood and semen. Being an unstable virus, HTV is very susceptible to a large number of 
common household disinfectants. 

Svmntoms • The outcome or manifestation of illness varies with individuals who are infected 
with the virus. 

Some infected persons have no disease symptoms and may not show outward signs of the 
disease for many years. 

Some infected persons suffer less severe ̂ onptoms than do those with diagnosed cases of AIDS. 
These lesser symptoms may include loss of appetite, weight loss, fever, night sweats, skin rashes, 
diarrhea, tireless, lack of resistance to infection, and swollen lymph nodes. 

AIDS is the result of the progressive destruction of a persons immune system, which is the 
body's defense against disease. This destruction allows diseases that the body can normally fight 
to threaten the person's health and life. A particularly dangerous ^e of pneumonia and 
certain other infections often invade a body weakened by HIV. HTV can also attack the 
nervous system and cause damage to the brain. This may take years to develop. The symptoms 
may include memory loss, indifference, loss of coordination, partial paralysis, or mental diwrder 
(USHHS and NIOSH, 1989). 

Incidence • Over the past decade, approximately 210,000 cases of AIDS have been reported in 
the United States. In addition, there are an estimated one million individuals who have been 
infected with the vires but have not yet developed the disease. It is inqmrtant to remember that 
these individuals are generally without symptoms yet they are carriers of the virus and thus 
potentially infectious. 

Sourees of Infection - The various modes by which HTV can be transzm'tted are well defined. 
Male homosexual and bisexual practices along with intravenous (TV) drug abuse are certainly 
two major means of transmission. 

Although not as efficient a mode of spread, heterosexual transmission does occur, and is 
increasing in incidence in several countries around the world. Comparatively fewer in^duals 
have contracted AIDS as the result of receiving contaminated blood or blood products. In 
addition, the advent of laboratoiy tests to detect infection with HTV has all but eliminated any 
possibility of this mode of transmission. 
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BOY F. WESTON INC. - BLOODBORNE PATHOGENS 

BXPOSDKE CONIHOL PLAN - FIRST AID PROVIDERS 
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10.0 Vaccination and foarixposart BvaluatioB and FdltoaHy 

10.1 Varrinatinn 
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FMPl OYFE FACT SHEET 

HEPATITIS - Hepatitis is a liver disease, initially resulting in possible 
inflamniation of the liver, and frequently leading to more serious conditions 
including cirrhosis and liver cancer. In the United States there are 
approximately 300,000 new cases of Hepatitis B Virus (HBV), the most 
prevalent form of Hepatitis, every year. While there is no cure for 
Hepatitis B, a vaccine does exist that can prevent infection. 

HBV is most often transmitted through breaks in the skin or mucous mOTbfanes. 
This usually occurs through needlesticks, human bites, or having. irifec£*(pus 
material (such as blood or other body fluids) get into existing^xu£s" or 
abrasions. 

The symptoms of HBV infection are very much like a mild "flu". :tnitially, 
there is a sense of fatigue, possible stomach pain, loss of appetTteT and 
even nausea. As the disease continues to develop, jaundice (a. distinct 
yellowing of the skin) and a darkened urine will often occur. ^-O'^cver, 
people who are infected with HBV will often show no symptoms for some'time. 

After exposure it can take 2-6 months for Hepatitis B to develop.'^his, is 
extremely important, since vaccinations begun immediately after e^psur4.to 
the virus can often prevent infection. 

HUMAN IMMUNODEFICIENCY VIRUS - Human Immunodeficiency Virus (HIVy; .ii; the 
"newest" of the major bloodborne diseases. HIV is spreading rapidlyr'arid it 
is estimated that by the end of 1992 over two million people iuj'the U; S. 
will be infected. 

Symptoms of HIV infection can vary, but often include: 
0 Weakness. o Headaches. 
0 Fever. o Diarrhea. 
0 Sore Throat. o Other "flu-like" sympt^. 
0 Nausea. 

However, many people with the HIV virus can show no apparent 
years after their infection. « 

In most cases, contracting the HIV virus ultimately leads to the'^etefj^meni 
of Acquired Immunodeficiency Syndrome (AIDS). This results in the.'^DraaM 
of the: immune system, so the body does not have .the ability to^oht off 
other diseases. Currently no vaccination exists to prevent infect"HOT^60IV, 
and there is no known cure. -

v^-



ATTACHMENT "D" 

SITE SPECHiTC HAZARD COMMUNICATION PROGRAM 
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Location Specific Hazard Com^^cations Program/Checklist 

In order to eniure an undenUnding of and compliance with the Hazard Communication Standard, WESTON will utilize diii checkliat/document 
(or iimiliar document) in conjunction with the WESTON Written Hazard Communicationi Program as a mMn« of meeting site or location 
qrecific requirements. 

While responsihility fi>r activities within this document reference the WESTON Safety Officer, it is the responsibihiy of all personnel to effect 
corrqtliance. Re^Kmsiblities under various conditions can be foimd within the WESTON Written Hazard Communication Program. 

To ensure that information about the darigen of all hazardous chemicals used by WESTON are known by all affected employees, the following 
hazardous information program has been established. All affscted personnel will participate in the hazard communication program. Thiswritten 
program as well as WESTON's Corporate Hazard Communication Program will be available fi>r review by any employee, employee 
representative, repreaenUtrve of OSHA, NIOSH or any affected employer/employee on a multi-employer site. 

Site or other location name/address: 
Delta Shipvard/202 Industrial Blvd. Hntims T otiisistia 

Site/Project/Location Manager: Eric Tate 

Site/Location Safrty Officer: Eric Tate 

list of chemicals conqtlied, format: HASP:_X_ Other:_ 

Location of MSDSFUes: 
InHASP 

Training Conducted by (tuune and date):_ 

Indicate format of tnuning documentation: Field Log: Olher:_ 

Client briefirtg conducted regarding hazard communication: 

If rruilti-employer site, indicate name of affected companies: 

Other employerfs) notified of chemicals, labelling and MSDS information: 

WESTON notified of other ertqtloyer's or clients hszard communication program as necessary. 

List of Hazardous Chemicals 

A list of known hazardous chemicals used by WESTON personnel must be prepared and atuched to this document or in a cetnrally identified 
location with the MSDS's. Further information on each chemical may be obtained by reviewing die appropriate MSDS's. The list will be 
arranged to enable cross reference with the MSDS file and the label on the conuiner. The SO or location manager is responsible far ensuring 
the chemical listing remains up-to-date. 

Container Labeling 

The WESTON Safety Officer (SO) will verify that all containers received from the chemical manufacturer, importer or distributor for use on 
site will be clearly labeled. 

The SO is reqionsible for assuring labels are placed where required and for comparirig MSDS's and other information with label information 
to ensure correctness. 

Material Safety Data She^ (MSDS) 

The SO is reqionsible for establishirig and monitoririg WESTON's MSDS program for the location. The SO will make sure procedures are 
developed to obtain the necessary MSDS's and will review incoming MSDS's for new or significant health and safety information. He/she will 
see that any new information is passed on to the affected employees. If an MSDS is not received at the time of initial shipment, the SO will 
call the manufacturer and have a MSDS delivered for that product in accordance with the requirements of WESTON's Written Hazard 
Communication Program. 

A log far, and copies of, MSDS's for all hazardous chemicals in use will be kept in the MSDS folder at a location known to all site workers. 
MSDS's will be readily available to all employees during each work shift. If an MSDS is not availabie, immediately conUct the WESTON SO 
or designated alternate. When revised MSDS's are received the SO will immediately replace the old MSDS's. 
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Employee Training and Infonn^^ 

The SO ii leiponitble for the WESTON lite-ipecific penonnei tnining program. The SO will eoiute that all program element* tpecified below 
are nqtplied to all affected employee*. 

At the time of initial aaaignmeot for employee* to the work *ite or whenever a new hazard i* introduced into the work area employee* will attend 
a heaMi and aafety or briefing foat include* the information indicated below. 

• Hazardou* diemical* preaent at the wotkaite 

• Phyrical and health liak* of the hazardou* chemical* 

• The aign* and aymptom* of ovetexpoaute 

• Procedure* to fallow if en^loyee* are overexpoaed to hazardou* chemical* 

• Location of die MSDS file and written hazard communication program 

• How to determine the preaence or releaae of hazardou* chemical* in the employee* work area 

• How to read label* and review MSDS'* to obtain hazard information 

• Step* WESTON ha* taken to reduce or prevent expoaure to hazardou* chemical* 

• How to reduce or prevent expoaure to hazardou* chemical* through uae of control* procedure*, work practice* and penonal protective 
equipment 

• Hazardou*, non-routine taak* to be performed Gf any) 

• Chemical* within unlabled piping fif any) 

Hazartloiis Non-Routine Tasks 

When enqiloyee* are required to perform hazardou* non-routine taak* the affected employeefa) will be given information by the SO about the 
hazardou* chemical* he or *he may utilize duririg auch activity. Thi* information will include apecific chemical hazard*, protective and aafety 
meaaute* the employee can uae and atep* WESTON i* ruing to reduce the hazard*. Theae atep* include, hut are not limited to, ventilation, 
reapiratora, preaence of another eirqiloyee and eiruigency procedure*. 

Chemicals in Unlabded Pipes 

Woric activitie* nuy be performed by enoployee* in area* where chemical* are traruferred through unlabeled pipe*. Prior to atartiiig work in 
theae area*, the employee ahall contact the SO at which time information a* to; the chemical(*) in the pipe*, potential hazard* of the chemical* 
or the proce** involved, and aafety precaution* which ahould be taken will be determined and pteaented. 

Multi-Employo- Worksites 

It ia the retpoiuibility of the SO to provide other employer* with infomution about hazardou* chemical* impoited by WESTON to which their 
employee* nuy be expoaed, aloiig with auggeated aafety precaution*. K i* alao the reaponaibility of SO and the aite iruiuger to obtain information 
about hazardou* chemical* uaed by other employer* to which WESTON employee* ituy be expoaed. WESTON'* chemical luting will be rrude 
available to other enqrloyer* a* requeated. MSDS'* will be available for viewing a* neceaaary. 

The location, format and/or procedure* for acceaaing MSDS information rrtuat be relayed to affected enqrloyee*. 
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1.0 SAMPLING EQUIPMENT DECONTAMINATION: SOP #2006 

11 SCOPE AND APPUOmON 

This Suodori OpenngPiocedae (SOP) doeribet 

health and afBqr of liiB 

that ha«e Reaoviaf or 
accnmulaied oo 

i lediiees or rHmioiifs imsfer of 
deaa areas, prereott the aun^ of 
sabstaaccs. aad BUBimizes the likelihood of sampic 

12 METHOD SUMMARY 

Coatamiaaau caa be physicaliy mored fion 
eqwpmeat, or deaethoted by tfrriliratioB or 
disinfectioB. Grass Q( etpiipBieat 
requires #qfiicil 
abrasive and Boo*abrasne aiethods. These iacltide 
the use of brushes, air and wet and KigK. 
pressure water deaaii«. folkwcd by a wash/rinse 
process using appropriate deaaiac sohitiaas. 
of a soheat riase is required wbea oigaaic 
coataaiiaatioo is pieseiu. 

13 SAMPLE PRESERVAnON, 
CONIAINERS, HANDUNG, AND 
STORAGE 

This seoioa is aot applicable to this SOP. 

1.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

The use of distflled/drinnirrd water 
otaBBioaly avBilable inm coBuaesciai 
vendors may be acceptable for 
decoataininatioa of ««wiptii»g eqiapmeat 

provided that it has beea verified by 
iaboratory analysis to be aaalyie free. 

AB potable water sappiy is aot 
«ea Tap 

be iHed from any •imifipil 
system for madag of 

sohtfions. 

The site vrark plan must address disposal 
of the speat deoootataiaatioo 

Several prooeduies caa be rsiaMished to 
miaimize with waste aad the 
potential for contamiaatioa. For cample: 

Stieu work praoica that 
mininige eoatact with hazardous 

Use lemcMe sampling, haiMlliag, 
•«Mt techniques 
wbea appropriate. 

Ccaer mtmitoriag atid sampling 
equipment with protective material 
to I coniaminatioa. 

Use disposable outer garments 
aad disposable sampling 
equipmem when appropriate. 

15 EQUIPMENT/APPARATUS 

• appropriate persoiai proteanc clothing 
• Boo^phosphate detetgeni 
• seleaed sohcats 
• loag'baadled brushes 
• drop cloths/plastic sheeting 
• ira^ eomaiaer 
• p^xr toncls 
• gahaaized tubs or buckets 
• tap water 



disiilled/dciooizcd water 
metal/plastic contaiDcrs ibr uorage and 
disposal of cnmatninned wash soiutioas 
pteuurized sprayers for tap aad 
ririniiiTHl/distiUcd water 
sprayers ior sohcau 
trash begs 
afaniBBBfca 
safeijr flanes or splash shield 

r eyewash bottle 

1.6 REAQENTS 

•sed ia this proceduie aside 
soiutioas aad 

There are ao ^ 
froai the aenal 
soWeats. Ia geaenl, the foOewi^ sohcau are 
utilized for drmntaminatioa purposes: 

• 10%Biirieaeid(» 
• acetoae (pesticide |rade)<" 
• hexaae (pesticide grade)<" 
• nethaaol 

(» OalyifsaatpieistobeaaalyKdfxtraceBietals. 
Oaly if sanple is to be analyzed for orgaaies. 

1.7 PROCEDURES 

As part of the health aad safiety plan, develop aad 
set up a decontaaiiaatioe piaa before aay personnel 
or equipment enter the areas of potential exposure. 
The equipmeat deeontaaiinatioB plan should 
include: 

• the number, location, and layout of 
deeontamiaation statioos 

• which decoataminatioa apparatus is needed 

• the appropriate decoatamiiution methods 

• methods br disposal of contaminated 
ciothiafr apparatus, aad soiutioas 

1.7.1 Decontamination Mathoda 

All personnel, samples, and equiprnem leaving the 
contaminated area of a site must be 
decontaminated. Vhrious decontamination methods 
will either physically remove contaminants, 
inactivate contaminaats by disinfection or 
sterilization, or do both. 

la maay cases, giau 
by physical meaas. The physical det 
techaiques appropriate for 

caa be 
abrasive methods 

I be removed 
Mitamii 
equipmeat 

iato 

Abrasi¥B Cleaning Methods 

the 

methods work by 
•way the top lajcr of the sarfMB 

The fclknviag 

Mcrhininf- Mcfhanical deaaiag methods 
use brushes of awtal or qrhm. The 
amount and type of contMahiwiB removed 
will vary with the haidaem of bristles, 
leaglh ^ brushing tiaw, aad degree of 
brushi 

Air Blasting: Air blastiaf is used for 
deaaiag large equipamt, such as 
bulldoKts, drilling rip or aopr bits. The 

mpMyi coBpfUKCi iv lo mc IDCUM 
nmterial through a aoale at high telodties. 
The distance betweea the ao^ and the 
surface deanrd, as ueO as the pressure of 
air, the time of appikatioo, and the angle 
at which the abrasiuB atrihBS the surface, 
determines deaaiag effideacyt AtrUasting 
has several disadvantages; it is unable to 
comrol the amount of material leasoved, h 
can aerate contaminants, and h ; 
large amounts of waste. 

• Wet Blasting: Wet blast cicaning, also 
used to clean large equipment, involves use 
of a suspended fine abrasiie delheted by 
compressed air to the contaminated area. 
The amourtt of materials remmnd can be 
carefully controlled by using very fine 
abrasives. This method generates a large 
amount of waste. 

Non-Atyasive Cleaning MMhods 

Noa<abrasive deaaiag methods work by forcing the 
roiifmiMf off of a surface with pressure. In 
paeral, less of the equipment surface is removed 
using non-abrasive methods. The Coilowing non-
abrasive methods are available: 



High>PiettitR Wuen This method 
contMtt of I Ugh-pretsnre pomp, IB 
operator^oatnlkd daeaicwui nmk, and 
a pRtttne hoie. Operaiias premit 
naaally mfcs fram 340to680 atBMiphaes 
(ata) wUeb leiaiea to flow rates of 20 to 
1401itenperi 

Utoo'Hii^FiMwe Water 
a ]••«••••'•»•>«> irate 

14100 to 44XX> mm). The 

The 
bem 500 a/see (l^SO aia) to 900 a/see 
(44100 ata). Addithes cai the 
method. This oathod it Mt 1 
haad>heldi 

DisinfecUon/Rinse Methocts 

• DisiefBctioB: DisiafeGiaats ate a practical 
aeaas of ieacttvatieg fr*** 

• Steriiizatioo: Staadaid stenTiratioB 
methods iowKe the equipment. 
Sterilizatka is impractical fat laife 
equipment. 

• Rinsing: Rinsing reaows enntaminaBft 
through dilution, physical attractioe, and 
soiubiliTatioB. 

1.7.2 Reld Sampling Equipment 
aeaning Proeeduree 

SoKent rinses arc not necessarily leqwred when 
organics are not a cottaaaant of and may 
be eliminated from the frqurnir gfj-rfrd below. 
Similarly, an add rinse is not lequiied if analysis 
does not include inorganics. 

1. Where appIicaUe, follow physical 
procedures spedfied in section L7J. 

removal 

Wash equipmeu 
detergent sohnion. 

with noo'phosphate 

3. Rinse with tap water. 

4. Rinse with distilled/deionized water. 

5. Rinse with 10% nitric add if the sample will be 
analyzed for trace organics. 

^ Rinse with dittillrd/drionirrd water. 

7. Ua a sohotf rinse (pesticide grade) if the 
sample wiQ be analyzed for < 

8. Air dry the eqoipaea eompieteiy. 

9. jMjiij with dittillcd/dcioBisEBd 

Sflfftirw of the sohca for use in the 
is baaed on the 

athene. Uaofai 

waien An add rinse ia aqanBd if aculs ait 

is not paiCBl el the site, the nina4tq» 
decontaatnation pmceduic listed about may be 
modified for site spedfidty. The 
sohcansedahonidnot beaaong thci 
of coneen a the site. 

Table 1 litts sohca rinses whidi any be lequned 
lof of partienla cheasichls. After each 
sohca rimse, the eqinpoea should be air dried and 
rinsed with dittiDed/deioaized watei; 

campitm equqpaea tha itquirts the aa of plastic 
tubing should be disasseaUed and the tubing 
replaced srith deae tnfaiag, before 
of sampling aed bencee Hmpling I 

1.8 CALCULATIONS 

This sectioe is eot applicable to this SOP. 

1.9 QUALITY ASSURANCE/ 
QUALITY CONTROL 

One type of quality eonttol sample spedlic to the 
field decoataateatka proceu a the linaate blank. 
The rinsate blank prtwides informaion on the 
effeohcness of the decootaainatian proceu 
employed in the field. When used a eoajtacuoa 
with fi^ blanks and trip blanks, a rinsate Uank een 

ootttfBBDAtioB durinf sispic hftsdlioff 
storage and staple traiuportatioa to the laboratory. 



Table 1: Recommenaed Solvent Rinse for Soluble Contaminants 

SOLVENT SOLUBLE CXJNTAMINANTS 

Water • Lowwehain hydrocarbons 
• Ifungani': compounds 
• Saitt 
• Some organic acids and other polar compounds 

Dilute Acids • Basic (caustic) compounds 
• Amines 
• Hydrazines 

Dilute Bases — Cor example, detergent 
and soap 

• Metals 
• Acidic compounds 
• Phenol 
• Thiols 
• Some nitro and sulfonic compounds 

Organic SohcaisO • for example, 
alcohols, ethers, ketones, aromaiies. 
uraight-ehain alkanes (e.g., hexanc). and 
common petroleum produeu (e^ fuel 
oil kerosene) 

• Nonpolar compounds (e.g., some organic eompouiuls) 

• WARNING: Some oiganic sdi^nts can permeate and/or degrade prMecthe clothing. 

A rinute blank consists of a sample of analytc-free 
(ix, deionized) water which is passed over and 
through a Held decontaminated sampling device and 
pbccd in a clean sample container. 

Rituatc blanks should be run for all parameters of 
interest at a rate of 1 per 20 for each parameter, 
even if samples arc not shipped that day. Rinsate 
blanks arc not required if dedicated sampling 
equipment is used. 

1.10 DATA VAUDATION 

This section is not applicable to this SOP. 

1.11 HEALTH AND SAFETY 

When working with potentially hazardous materials. 
Wlow U£. EPA. OSHA and speeine health and 
safety procedures. 

Decontamination can pose ha/ards under certain 
circumstances even though performed to proica 

health and safety. Hazardous substaaces may be 
incompatible with decontamination methods. For 
example, the decontamination soluiioa or tohcM 
may reaa with contaminants to prodoce heat, 
explosion, or tone products. Deceaiamination 
methods may be incompatible with clothing or 
equipment: some solvents can permeate Of degrade 
protcnivc clothing. Also, decontamination solutions 
and solvents may pose a direct health hazard to 
workers through inhalation or skin contact, or if 
they combust. 

The decontamination solutions and sohcntt must be 
determined to be compatible bcloic use. Any 
method that permeates, degrades, or damages 
personal protectoe equipment should not be used. 
If decontamination methods pose a direct health 
hazard, measures should he taken to protect 
personnel or the methods should be modified to 
eliminate the hazard. 



2.0 SOIL SAMPLING:. SOP #2012 

2.1 SCOPE AND APPUCATION 

The pnrpoK of tfak Suadard Opoatiag Procednre 
(SOP) u to deaeribc the pcoeedam for rollmmg 
represeotativBaoiiseapies. Aaalyaief loflawptea 

toil poOutaBtt ened cstabiiihed acdon kvels, or if 
the cooceauaiioai of aoil poltoaiin preseot a risk 
to pubiie beahh. welfare, or the envntwimrnt. 

2.2 METHOD SUMMARY 

SoO samples may be cotlecied using a variety of 
methods and eqnipmeat. The methods and 
equipment used are dependent on the depth of the 
desired sample, the type of sample required 
(disturbed versos ondistiiibed), and tlw type of soil 
Near-surfaee soils may be easily sampl^ using a 
spade, uowel, and scoop. Sampling at greater 
depths may be performed using a hand auger, a 
trier, a spih*tpoon, or, if required, a backhoe. 

2.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDLING, AND 
STORAGE 

Chemical preservation of solids is not generally 
recommended. Refrigeration to 4*C, supplemented 
by a minimal holding time, is usually the b*st 
approach. 

2.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

There are rwo primary interferences or potential 
problems associated with soil sampling. These 
include cross-contamination of miipi<»c and 
improper sample eoUection. Cross-contamination 
problems can be eliminated or minimized through 
the use of dedicated sampling equipment If this is 
not possible or practicaL then deccmtamination of 
sampling equipment is necessary. Improper sample 
colleaitm can involve using contaminated 
equipment disturbance of the matrix resulting in 
compaaion of the sample, or inadequate 
homogenization of the samples where required. 

resulting in variable, non-representative results. 

2.5 EQUIPMENT/APrARATUS 

sunpiuil plu 
maps/plot plan 
safety equipment as specified in the health 
aad safety plan 
coaBpan 
tapemeasiire 
survey stakes or flags 
camera and film 

Keel, plastic, or other appropriate 
hoeaogenization bucket or bowl 
1-qnan mason jars w/Teflon liners 
Zipkx plastic bags 
logbook 
labels 
chain of custody forms and seals 
field dau sheeu 
cooler(t) 
ice 

suppiies/equi|HBent 
canvas or plastic sheet 
spade or shovel 
spatula 
scoop 
plastic or stainless steel spoons 
trowel 
continoous flight (screw) auger 
bucket auger 
post hole auger 
extension rods 
T-handle 
sampling trier 
thin-wall lube sampler 
Vehimeyer soil sampler outfit 
• tubes 
• poinu 
• drive head 
• drop hammer 
• puller jack and grip 
backhoe 

2.6 REAGENTS 

Reagents are not used for the preservation of soil 
samples. Decontamination solutions are specified in 



ERT SOP #2006, Sampiiag Equipmeat 
Deconiamiaalioo. 

2.7 PROCEDURES 

2.7.1 Praparatlon 

ipplinrinni Avoid the use of devices pUted with 
chroae or other matemls. PUtias is panirnlariy 

with gardea impiemeau sach as poctiag 
trowds. 

Follow these procedures to coUea surface soil 

L OeterBiaethBCSeatorthe 
«—r**"! wcsheds to be 

pliag effort, the 
aad which 

1 Obcaia 

3. Dec iBiiaatf or predeaa eqaipoeat, aad 
easare that it is ia workiag order. 

4. Prepare srhrdiilrs, aad with staff, 
die^ aad regaiatoiy anacita, if appropriate. 

5. Perforoi a geaeral site survey prior to site eatiy 
ia aoGordaaee with the site«spceific health aad 
safety plaa. 

6. Use stakes, booyi, or Q'lrt to ideatiiy and 
Biark all saaipliag Coosider specific 
site factors, htfliidim eiaeat aad aatare of 
motsminant, whea selectiagsaaiple locitioa. If 
required, the proposed lorafinm ouy be 
adjusted based oo site access, property 
booadaries, aad surfaee obstruetioas. AU 
staked locations wiD be utility-cleared by the 
property owner prior to soil samplnig, 

2.7.2 Sampto Collpctlon 

Surface Soil Samples 

CoUea samples from aear-surface soil with tools 
such as spades, shovels, aad scoops. Surface 
material can be removed to the required depth with 
this equipmeat, then a stainlrss steel or plastic 
scoop can be used to collect the sample. 

This method can be tised ia most soQ types but is 
limited to umpling near surface areas. Accurate, 
represeatatiwe samples can be collected with this 
procedure depeadias oe the care and preaskm 
demonstrated by the mnplmg team member. The 
use of a Oat, pointed masoe trowel to cat a block of 
the desired soil caa be helpful whea undisturbed 
profiles are required. A stainlrss steel scoop, lab 
spoon, or plastic spooe wiD suffice ia most other 

! the top layer of sail c 
to the ticaiisd saaqde depth with a pre-deaaed 

seel tTiMff*. 
and discard a 

2. Ua« a 
, or trowel, reaMve 

thia fqtm of aofl from the area 

If volatae organic analysis is to be perfomed, 
traasier a portion of the sample dha^ into aa 

, labeled sample eoataiaMfs) oath a 
steellab spcKm, 

ithecap(s)t^. Plaee 
of the sample into a stafailcst 

plastic, or other appropriate 

of the entire sampliaf interval Han, cither 
place the sample into aa appropriate, labeled 
coataiaerfs) aad secure the capfs) tightlr. or, if 
composite saaqdes are to be roliamid, place a 
sample from another sampiiag iatarval iaco the 
homogeaiatioa eootaiaer aad aria thoromhly. 
Whea composhhn is complete, place the 
sample into appropriate, labeled cootaiaerfs) 
aad secure the capfs) tightly. 

Sampling at Depth with Augers and Thin-
Wall Tutse Samplers 

This system roosiwt of aa auger, a series of 
a T* aad a thiammD tube 

sampler(AppeadaA, Figure 1). Theaageris us^ 
to bore a bole to a desired sampiiag depth, aad is 
then withdrawn. The sample may be collected 
directly from the auger. If a core sample is to be 
coOeacd, the auger tip is then replaced with a thia-
waO tube sampler. The system is then lowered 
down the aad driven into the soil at the 
completion depth. The system is withdrawn aad the 
core coUecmd from the thia-wall tube sampler. 

Several types of augers are available. These 
bucket, continuous (light (screw), aad 

augers. Bucket augers are better for direct 



umple reeowfy BBCC they provide a large vohime 
oftampleiaaihcMtiaBe. Whe« eomiBBoas flight 
aagen are ued, the aampie cu be coQeaed 
directly froa the which are nnaUy at Meet 
iatovah. The wrinnoni fligfat aagen are 
isiirfactonr for me whe» a rnmpoMte of the 

loii «•!••••• i( dciiicid Potfhnie aagen 
have fimkad «ility far anple coOoeiioB aa they are 
iliiipri to cot thraogh Sbnm, noted, awaapy 
aofl. 

for 
wkhthe 

L Attadi the aoger bit to a drifl rod 
and taach the T handle to the drill rod. 

1 Oear the area to be aaaapied of aay aarfaee 
debria (04, lwig^ rocka, litter). It aaay be 
adviaabie to reaowe the firs 3 to 6 iachea of 
aarfaee aofl fa aa area appronriaMely 6 iachea 
ia radia arooad the diil^ locatina, 

3. Begin augeriag, periodically reaioviag and 
depoakiag accaaalated aoila oato a plaatic 
sheet spread near the hole. This preveau 
acddeatal braaUag of loose auterial bade down 
the borehole wbea removing the eager or 
adding drill rods. It also fadlitatea refiDiag the 
hole, and avoids possible coatamiaatioe of the 
surrouadiag area. 

4. After reaching the desired depth, aloady and 
carefully remove the auger from boring. When 

directly from the auger, collect aampie 
after the auger is removed from boring and 
proceed to Step 10. 

5. Remove auger tip from drifl rods and replace 
with a pre-deaaed thin>wall tube sampler. 
Install proper cutting tip. 

6. Carefully lower the tube sampler down the 
borehole. Gradually force the tube sampler 
into the soiL Care should be taken to avoid 
scraping the borehole sides. Avoid hammering 
the drill rods to facilitate coring as the 
vibrations may cause the baring walls to 
collipse. 

7. Remove the tube sampler, and unscrew the drill 
rods. 

8. Remove the cutting tip and the core from the 
device. 

9. Discard the top of the core (appregdaaateiy 1 
inch), as this repreaenu material eoDeaed 
before of the layer of concern. 
Place the remaining core into the appropriau 

sample coataiaerfa). Sample 

la Ifvolatfle 
ra 

analysis is to be pcrfaraaed. 

the 
ateeU 

steel lab spoon, plaatie Ub spoon, or 
secore the cap(a) tighdy. Flaee 
of the aampie iaio a oaiakas 

plastic, or other appropriate 
' thofoughly 

IL 

to obtain a I 
of the eatae auBpiiiv iatemaL Then, euher 
place the SM^ into an apprapnaie, labeled 
ceoiaiaer(a) and secure the c^a) ti^Ur. or. if 

aampka are to be mlkftrd, place a 
supie from another sampling lateral into the 
liiwiiiHli niratimi rr"-'-*'' and mm thoroughly. 
When compoaitiag is complete, placr the 
sample into the apprapnate, labeled 
aatainer(a) and secure the capfa) tightly. 

tf another aampie • to be coQectad fa the saaae 
hole, but at a rexer depth, reattach the auger 
bit to the drill and aaaemUy, and fallow steps 
3 throng 11, making sure to decontaminatt 
the auger and tube sampler between samples. 

12. Abandon the hole according to appKcablr state 
regulations. Generally, shallow holes can 
simply be with the removed soil 

Sampling at Depth with a Trier 

The system consisu of a trier, and a T h^e. 
The auger is driven into the soil to be sampled md 

to a core sample from the approprute 
depth. 

Follow these procedures to coDea soil samples with 
a sam|ding trier. 

1 Insert the trier (Appendix A, Fignre 2) into the 
material to be sampled at a CT to 4r angle 
from horizontal This orientation minimizes 
the spillage of sample. 

1 Rotate the trier once or twice to cut a core of 
material 
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2.0 SURFACE WATER SAMPLING; SOP #2013 

2.1 SCOPE AND APPUCA710N 

This Standard Operaiinf Procediire (^F) is 
•ppBcabte to the rnllwtian cf uptcicntifwr Bqirid 
saapka, both aqoeoas and nooaqoeoas from 

rivers, ial^ ponds, lapnons, and snrfaee 
It adudes saaiplea coOeeted from 

depth, as men as samples ooDeoed froB the snfaee. 

Z2 METHOD SUMMARY 

Simplmg situations vary widely and therefore no 
universal Mmpling procedure < 

5. the chain of custody form. 

6 Attach cottody seals to the eookr prior to 

However, MmpBng of both aqneons and 
aqueous fiqnids from the above mentione 
b generally aeeompiished thronqh the use of one of 
the foDowiag samplen or trrhniqirr 

bottle 
• bacon bomb ««"«pW 
• dip "wpl^ 
• direct method 

These sampling techniques wiD allow for the 
collection of representative samples from the 
majority of surface waters and impoundments 
encountered. 

2.3 SAMPLE PRESERVATION, 
CONTAINERS, BANDUNG, AND 
STORAGE 

Once samples have been collected, foDow these 
procedures: 

L Transfer the sample(s) into suitable labeled 
sample containers. 

2. Preserve the sample if appropriate, or use pre> 
preserved sample bottles. 

3. Cap the container, put it m a Zploc plastic bag 
and place it on ice in a cooler. 

4. Rectnd aQ pertinent data in the site logbook 
and on a field dau sheet. 

7. Deeontaminate all sampling equqnent prior to 
the of additional samples. 

2.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

There are two primary mterferenees or potential 
problems wkh snrfaee water sampfiag. These 

of p*** and 

Ooss^ontaminatioo piobkms can be 
f llffitwatxl rtr tUimmgh tk». me of 

cqtupmoaL If this k 
not possible or practicnL then 

of namBmeat k 
rmcBSsary. Refer to ERT SOP #2006, 
Samp&Bg Equipment Deeontamtnation. 

• Improper sample collection can involve 
jtijuijNimiir. ipAPirhmiiae 

of the stream or impoundmeal substrate, 
atai ««—in an obvioasly disturbed 

Following proper decontaminatitm prooedira and 
iwiwtiiiiimg dkturbanee of the saaqde site wiD 

these problems. 

2.5 EQUIPMENT/APPARATUS 

FqiitpwiMf for collection of surbce water 
samf^ mdudes: 

• Kemmerer bottles 
• Ktr"** bomb sampler 
• dip tf'ptg*' 
• Ihie and messengers 
• sample bottle preservatives 
• Ziploc bags 
• ice 
• oooler(s) 
• chain of custody forms, field dau sheets 
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3.0 SEDIMENT SAMPUNG: SOP #2016 

3.1 SCOPE AND APPUCATION 

TUi Sttadard Opentmt PraeBdnre (SOP) it 
appjiabie to the coOcrtioB of rBprrtcntaiive 
tftiiiwet tampim Aaaiym U trdhnntf mxf 
detemiae wfaetber eoeeBOiritioes of tpnciSc 

cBBed cftiblwlird tfarathoid acdoB 
levek, or if the coBcmfwrinm fraeat e riik to 
pobiie health, wdfiuB, or the I 

The aethodokgiea diacuiird is thit procedure are 
applicabie to the tamplhn of trdhninf ia both 
fkwiag aad water. Thejr are leacik. ia 
aatnre aad aajr be aaodified ia whole or pan to 
meet the aad aaaiylical reqaiieamatt of 
the coBtaBBiaaatt of coacen, as weO at the 
coostratats preseated bjr the tamplinf area. 
However, if aodificationt ocov, they should be 
donimeated xa the site logbook or report 
tomfflariziaf field activities. 

For the puiposes of this procednre, STdhnrett are 
thoce Biiac^ aad orgaaie mafiTials siniated 
beneath aa aqoeoos layer. The aqoeoos layer may 
be either static, as ia lakes, poods, or other 
irapouadmeatt or flowia^ as ia rivers aad streams. 

3.2 METHOD SUMMARY 

Sediment samples may be reeovered nsiag a variety 
of methods aad equipmeat, depeadiag oa the depth 
of the aqiieoas layer, the ponkm of the 
profile required (surface venas subsBrfaceX the 
type of sample required (disturbed versos 
uadisturbed) a^ the sedimcait type. 

Sedimeat is colletlcid from beaeath aa aqueous 
layer either directiy, usiag a haad-held device such 
as a shovel, trowel, or auger, or mdirecdy nsiag a 
remotely ac&vated device s^ as aa Flrmsa or 
Poaar dredge. FoOowiag colkclioo, the is 
placed into a cnnraincr constructed of men 
materia], homogeaoed, aad traasfeired to the 
appropriate sample coetaiaers. Thehomogeaizatiou 
procedure should aot be used if sample aaaiysis 
includes volatil;: orgaaics. 

3.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

• Cheaucal preservatioa of so&ds is geaetally 
act recouuBeaded. CooBag is asuafly the 
best approach, supplemeatcd by the 
appropriate hoidiag tiiae. 

• Wide^aaouth #att with Tefloo-
lined caps are utiBrrd for —.t 
aaa^ples. Ae sample vofaaae is a ftmctioo 
of the analytical requiremeats aad wiB be 
specified ia the work plaa. 

• Traasler ardharat firom the sample 
ccfleciioa device to an appropnate saaaple 
eootaiaer usiag a staiaksB steal or plastie 
lab spoon or eqmvaleat. ff coaqposhe 
samples are coBaaed, plaee the set&mac 

' »taai 
expropriate eompositioa (e^ Tefloo) 
budmt, aad mis thorou^d|y to ubtaia a 

entire iatervaL Ihca place the 
scdhnrnt sample into labeled cootaiaers. 

Saaaples for volatile orgaaie aaaiysis must 
be collected directiy from the bucket, 
before madag the sample, to miaiBum loss 
due to volatilisation of n 

All sampling devices should be 
decontaminated, then wrapped in 
aluaunumfoiL The sampler sho^ remain 
in this wrapping until it is aecded. Each 
sampler should be used for only one 
sample. IV<firar«»il gamplew far —^ 

tamplca may be impractical due to the 
large number of srdiment lamplea which 
may be required and the cost of the 
sampler. In this case, saaoplen should be 
cleaned in the field using the 
decontanunaiiott procedure described ia 
ERT SOP# 2006, SampGag Eqnipmeitt 
PfcnntiTnination. 



tools such as spades, shovels, and scoops. Surface 
material can be removed to the required depth; 
thea a steel or plastic scoop should be used 
to collect the sample. 

This eaa be nsed to eoUeet consolidated 
bot IS ttmWftrf cooewfaat bjT the depth of 

theaqneooaiajcr. Accurate, lepeearnt arive samples 
cmi be coDected ndth this procedure depending on 

teammember. A staialea steel or pla^ scoop or 
lab spoon wiD lufBce in most appBcatinm Care 
should be cirrriicd to avoid the use of dences 
plated vHth cfanaae or other mitrriak Plating is 
particularly common with gardes tiowels. 

FoDonr these procedures to cnllect irdimrnt i implrs 
with a scoop or trowel: 

L Using a predeaned stahilm steel scoop or 
irowd, reaiowe the desired thirmra of 
sedimeut frooa *ti> ggggpQog 

1 Tratufer the sample iittoaa appropriate sample 
or houiogrniratino cnntainrr. 

Sampling Surface Sediments with a 77)/n-
Wall Tut)e Auger From Beneath a Shallow 
Aqueous Layer 

This system consists of an anger, a series of 
extension rods, and a "T (see Figure 4, 
Appendix A). Ute auger b driven into the setUment 
and used to extract a core. A sample of the core is 
taken from the appropriate depth. 

Use the foQowing procedure to coQea 
samples with a thin>walled augen 

L Insert the auger into to ̂  umpled 
at a 0* to 4S* angle frcon vertical This 
orientation minhnires spillage of the sample 
from the sampler. Extraction of samples may 
require tilting of the sampler. 

2. Rotate the anger once or twice to cat a core of 
material 

3. Slowly withdraw the auger, makiag sure that the 
slot is facing upward. 

4. An aceute core may be inserted into the auger 
prior to samplittg, if charaaeristia of the 
srdimrnts or body of water warrant. By using 

this an intaa core can be extraaed. 

5. Transfer the sample into an appropriau sample 
or homogenixatioB container. 

Sampling Deep Sediments with 
Augers and Thin-Wall Tube Samplers 
From Beneath a Shallow Aqueous Layer 

Ibis syBcm uses an auger, a series of 
rods, a *r and a thin-wal tube sampler 
(F«nte 4, Appendix A). The auger boces a hole to 
a deared sampfing depth and tbeu is wkhdnwn. 
Tbe ai^ 17 is then rqdaeed wilb a lube eore 
sampler, lowered down the borrholc, and driven 
into the at the rnoiplrrioo dqith. The 
core • thea witbdrawn and the sample cdlcctrd 
This can be used to eoDeet eoasoEdated 
imfieseats, but is somewhat limiied by the depth of 
the aqueous layer. 

Several aiTBrs are available lAUk indude backet 
and r~r* asgers. Bucket augers are better for 
direa sample recovery, are fast, and provide a large 
volume of sample. Pesthole aqgrns bane fiaaited 
utiBty for sam^ collection as limy ore drsjgiird 
more for their ability to cut throo^ fibrous, rooted, 
swampy 

Follow thrsr procedures to collect sediment samples 
with a hand auger 

L Attach the anger Int to a driD extension rod, 
then attach the T handle to the drill extension 
rod. 

2. Qear the area to be sampled of any surface 
debris. 

3. Begin angering, periodically removing any 
sediment from the auger bucket 

4. After reaching the desired depth, sloiriy and 
carefully remove the anger from boring. 
(When sampling directly from the auger, collect 
sample after the auger is removed from boring 
and proceed to Step 10.) 

5. Remove auger tip from drill rods and replace 
with a predeaned thm«wall tube sampler. 
Install proper cutting tip. 

6. Carefully lower tube sampler down borehole. 
Gradually force tube sampler mto sediment. 

11 



subsurface sedimcBts. It consisu of a coring device, 
handle, and acetate core in the following 
procedure: 

L Aisemble the coring device by inyrring the 
acetate core into ikr gj'wptw'j tube. 

2. Insen the 'fggthrlT cheek vshe mcriiiniwni 
into the tip ot the »»»•[«<••£ tube with the 
convct suiaee portioned inside the acetate 

4. 

3. Screw the cacinf point the tip of the 
sampHng tube. 

Screw the handle onto the upper end of the 
tanapGng tube and add rods as 
needed. 

2. Place the saapier in a peqiendicuiar position 
on the naateiial to be 

6. This saaapkr maj be used with either a drive 
hammer for firm sedimeats, or a 
T handle for soil segments. IftheThandle 
is used, place downward pressure on the device 
until the desired depth is reached. Rotate the 
sampler to shear off the core of the bottom, 
retrieve the device and proceed to Step 25. 

7. If the drive hacuner is selected, insert the 
upered handle (drive head) of the drive 
hammer throu^ the drive head. 

8. With left hand holding the tube, drive the 
sampler imo the material to the desired depth. 
Do not drive the tube further *>«««« tti^. tip of 
the hammer's guide. 

9. Record the length of the tube that 
the sample material, and the number of blows 
required to obtain this depth. 

10. Remove the drive hammer and fit the ke^ole-
like opening on the Oat side of the hammer 
onto the drive head. In this pnMrtftw. the 
hammer serves as a handle for the sampler. 

IL Rotate the sampler at least two revolutions to 
shear off the sample at the boaom. 

12. Lower the sampler handle (hammer) untS it 
just clears the two ear-iike protrusions on the 
drive head, and rotate about 90*. 

13. Withdraw the sampler by pulling the handle 
(hammer) upwards and dislodging the hammer 
from the sampler. 

14. Unscrew the coring paint and remove the 
*cggshfir cheek valve. 

15. Slide the acetate core out of the sampler tube. 
The aoBtate eore may be capped at both ends. 
The sample may be used in t^ fashkm, or the 

transferred to a jieel or 
jdastie backet and mhrrd tharamhhr to obtain 
a homugc neons sample represenCiiive of the 
entire sas^fing intervaL 

16. Saaqiies for volatile organie analyBB must be 
eoOecsed directly from the bucket before aaiaini 
the sample to minimirr vrdatiBratino of 

3.8 CALCULATIONS 

This section is not applicable to this SOP. 

3.9 QUALITY ASSURANCE/ 
QUALITY CONTROL 

There are no specifie quality assnrancB activities 
which apply to the implementation of these 
procedures. However, the following QA/QC 
procedures aiqdy: 

L All data must be documented on field dau 
sheeu or within site logbooks. 

2. All instrumenution must be operated in 
accordanee with operating instractioos as 
supplied by the manufacturer, nnlem otherwise 
specified in the work plan. Equipment 
checkout and calibration activitiea must occur 
prior to sampling/operation, and th^ must be 
documented. 

3.10 DATA VAUDATION 

Tlus sectioo is not applicable to this SOP. 
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Figure 4: Sampling Auger 
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2.0 GROUNDWATER WELL SAMPUNG: SOP #2007 

2.1 SCOPE AND APPUCATION 

The objecme of this Standard Oprnting PrDcedme 
(SOP) is to provide general reference tnfenutkm 
on sampiiag of groendivater neQs. This gmdehne is 
primarily concefncd with the cdlectkm of water 
samples from the saturated zone of the snbsariaoe. 
Every efbrt most be made to easne that the 
sample is fepieseatathe of the zone of 
water being sampled. These procedures are 
designed to be used in coninncbcui with analyses for 
the most common types of groundwater 
rrmf fwtwf ^ •ii«4 

compounds, pesticides, metals, biological 
parameters). 

2.2 METHOD SUMMARY 

Prior to sampling a monitoring nell, the well must 
be purged. This may be done with a number of 
instruments. The most common of are the 
bailer, submeriiUe pump, non-gas contact bladder 
pump and inertia pump. At a minimum, three well 
volumes should be purged, if possible. Equipment 
must be decontaminated prior to use and between 
wells. Once purging is completed and the correct 
laboratory-deaned sample containers have been 
prepared, sampling may proceed. Sampling may be 
conduaed with any of the above ud 
need not be the same as the device used for 
purging. Care should be taken when choosing the 
sampling device as some will afiect the integrity of 
the sample. Sampling equipment must be 
decontaminated. Sampling should occur in a 
progression from the least to most contaminated 
vwll, if this information is known. 

2.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

The type of analysis for which a sample is being 
colleaed determines the type of bottle, preservative, 
holding time, and flhering requirements. Samples 
should be collected directly from the sampling 
device into appropriate laboratory-cleaned 
containers. Check that a Teflon liner is present in 

the cap, if required. Attach a sample ideutiSeatiaa 
label Complete a field data sheet, a chain of 
custody farm and record all penment data in the 
site logbook. 

SinpW shall be appropriately preserved, labcllfd. 
iog^d, and placed in a cooler to be maialaiDed at 
4*C must be shipped well before the 
holdi^ time is omr and ide^ should be shipped 
withiu 24 houn of sample mlhytinu It is 
imperative that these samples be shipped or 
delivered daily to the analytical laboratory in order 
to mazinuze tim time aveilable for the laboratory to 
perform the analysis. The bottles should be ship^ 
with adequate packing to ensure that 
they arrive intacL 

may require spedat handling 
For ezampl^ treatment of a sample for 

volatile organic (VGA) analysis with sodium 
picaervative is required if them is 

residual chlorine in the water (nich as pobiie water 
supply) that could cause free radical chlorinitioo 
and dunge the identity of the oripnal eoniaounants. 
However, sodium thiosulfate should not be used if 
chlorine is not present in Che watee Special 
requiiementt must be determined prior to 
conducting fieidviorL 

2.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

2.4.1 General 

The primary goal of groundwater sampling is to 
obtain a lepresentative sample of the groundwater 
body. Analysis can be compromised by field 
personnel in two primary ways; (1) taldng an 
uniepiesentative sample, or (2) by inconed 
hanriimg of thc samplc. Thcte are numerous vnys 
of introducing foreign contsminsnts into a sample, 
and these must be aroided by foDowmg strict 
sampling procedures only utilizing trained field 
personnel 

2.4.2 Purging 

In a non-pumping vroU, there will be little or no 
vertical mixing of the water, and stratification will 



in an 

ofnir Tlie «cU waier in the saeened seaion will 
mix with the groundwater due to normal fl(^ 
pattenu, but the well water above the screened 
secuon will remain isolatrd. become aagnant and 
lack the VQAs lepreaentative of the gxiHindwater. 
c.mpimg penonnrJ should realize that tragnanr 
water majr fotuga material inadvertently or 
deliberately introdnced from the lurfarr, resulting 

sample. To safeguard 
: water, 

feUow guidelines during M'wpiwig' 

• As a feneral rule, aQ monitariiig wells 
should be pumped or bailed prior to 
sampfing. Pnqge water should be 
rfHainwiaed on site or handled as 
specified in the site>spedac project phm. 
Evacnatioa of a minimnm of one wtume of 
water in the well rasing, and preferably 
three to five vohrmes, is recommended for 
a representative sample. In a high-yielding 
ground water formation and where there is 
no stagnant water in the weO above the 
screened section, evacuation prior to 
""pi* withdrawal is not as critical. 
However; in all cases e^ere the monitoring 
datt is to be used for enforcement actions, 
evacuation is recommended. 

• For viclls that can be pumped or bailed to 
dryness with the equipmertf being used, the 
well should be evacuated and alloMcd to 
reccwer prior to sample withdrawal If the 
recowery rate is fairly rapid and the 
schedule allows, evacuation of more than 
one volume of water is preferred. If 
recovery is slow, sample the well upon 
reccwry after one evacuation. 

• A nonrepresentathe sample can also result 
from excessive pre-pumptng of the 
monitoring well Stratification of the 
leachate concentration in the groundwater 
formation may occur, or heavier-than-water 
compounds may sink to the lower portions 
of the aquifer. Excessive pumping can 
dilute or increase the contaminant 
concentrations from what is representative 
of the sampling point of interest. 

2.4.3 Materials 

Samplers and evacuation equipment (bladders, 
pumps, bailers, tubing, etc.) should be limited to 

those made with steel Teflon, and glass in 
.-areas where concentrations are expected to be at or 
near the detection limk. The tendency of orgarucs 
to leach iruo and out of marry materials make the 

of materials critical for trace analyses. 
The use of plastics, such as PVC or poijetfaylene, 
should be avoided when analyzing for organics. 
However, PVC may be used for evncuaiion 
equipment as it will not come in rontaa with the 
sample. 

Table 2 on fg* 7 disrusses the advantages atHl 
disadvutages of cmain equipmeaL 

2,5 EQUIPMENT/APPARATUS 

2,5.1 QaneffBl 

most 

water level indicator 
- electric sounder 
• steel upe 
- transducer 
- reflection sounder 
• atrline 
depth sounder 
appropriate keys for well cap locks 
st^ brush 
HNU or OVA (whichever is 
appropriate) 
logbook 
calculator 
field dau sheett 
chain of custody forms 
forms and seals 
sample containers 
Engineer^ rule 
sharp knife (locking blade) 
tool bcK (to include at least: screwdrivers, 
pliers, hacksaw, hammer, flashlight, 
adjustable wrench) 
leather work gloves 
appropriate health and safety gear 
5-gallon pail 
plastic sheeting 
shipping containers 
packing materials 
bolt cutters 
Ziploc plastic bags 
containers for evacuation of liquids 
decontamination solutions 
tap water 
non-phosphate soap 
sereral brushes 



Table 2: Advantages and Disadvantages 
of Various Groundwater Sampling Devices 

Device Adviouges Disadvantages 

gailer 
Bttcruis 

• No pGMcr source needed 
• Ponabie 

acO redudog the chances of cross-

• Time espcciaUy for large wells 
• Transfer of sample may cause aeration 

1 

• MhuaBal outgasstag of volatile otgaaics while 
sample is in bailer 

• Readilp available 
• Remows stagnant water first 
• Rapid, simple method tor temwing small 

volumes of purge water 

Submersible 
Pump 

• Port^ile; can be used on an unlimited number 
of veils 

• Relatively hi^ pumping rate (dependent on 
depth and size of pump) 

• Generally very leliabie: does not requite 
priming 

otganics 
• Heavy and cumbersome, particularly in 

deeper veils 
• ExpensivB 
• Poacr source needed 
• Susceptible to datnage from sih or sediment 
• Impractical in low yielding or shallow wells 

NOO-GSS Cootact 
Bladder Pump 

* Maintains integrity of sample 
• Easy to use 

• DtfCcnk to clean althoo^ dedicated luUng 
and bladder may be used 

• Only useful to appnmmately 100 feet in 
depth ! 

• Supply of gas for operatioB (bottled gas 
and/or compressor) is difficult to obtain 
and is cumbersome 

Suction Pump • Portable, inexpcnsire, and readily available 
in depth 

• Vacuum can catisc loss of dissohcd gases 
and volatile organics 

• Pump must be primed and weuum is often 
diffic^ to maintain 

• May cause pH modification 

Inenta Pump • Portable, inexpensive, and readily available 
• Rapid method for purging relatrtely shallow 

veUs 

• Only useful to apprcodmately 70 feet or less 
in depth 

• May be time consuming to use 
• Labor intensive 
• WaTerra pump is only effective in 2-inch 

diameter wells 

7 



pails or tubs 
aluHUDum foil 
ganka sprayer 
preserviti^ 
distilled or deionized water 

2.5.2 Bailer 

clean, decontaminated 
appropriate size and i 

bailer(s) of 
iction material 

• nyion line, enough to dedicate to each «eil 
• Tefkm-coated bailer wire 
• sharp knife 
• alummum feO (to wrap dean bailers) 
• 5-gaUon bucket 

2.5.3 Submerelble Pump 

• pump(8) 
• generator (110,120, or 240 volt) or 12-volt 

battery if inaccessible to field vehide 
• I'inch black PVC coil pipe - enough to 

dedicate to each well 
• hose damps 
• safetycable 
• tool bat supplement 

• pipe wrenches, 2 
• wire strippers 
• dectrical tape 
- heat shrink 
• hose connectors 
• Teflon tape 

• winch or pulley 
• givdinf. fbr generator 
• flew meter with gate vaKe 
• 1-inch nipples and various plumbing (ix., 

pipe connectors) 

2.5.4 Non-Gas Contact Bladder Pump 

• non-gas contact bladder pump 
• compressor or nitrogen gas tank 
• batteries and charger 
• Teflon tubing - enough to dedicate to each 

well 
• Swageiock fitting 
• toolbox supplements - same as 

submersible pump 

2.5.5 Suction Pump 

• pump 
• black coil tubing - enough to dedicate to 

each well 

• gasoline - if required 
• toolbar 
• plumbing fitting 
• flow meter with gate valve 

2.5.6 Inertia Pump 

• pump assembly (WaTerra pump, piston 
pump) 

• 5-galloD bucket 

2.6 REAGENTS 

Reagents will be for preservatioe of umplrs 
and for decontamination cf sampling equipmenL 
The preservation required is specified by the 
analysis to be performed. Decontaminatian 
c«iiitinii« are specified in ERT SOP #2006, 
CawipHtig Equipment Decontamination. 

2.7 PROCEDURES 

2.7.1 Preparation 

L Determine the extent of the sampling efliDft, 
the sampling methods to be empfeyed, and 
which equipment and supplies are needed. 

2. Obtain necessary sampling arul monitoring 
equipment 

3. Decontaminate or ptedean equipment and 
ensure that it is in wstrking order. 

4. Prepare scheduling and coordinate with staff, 
dients, and regulatory agency, if appropriate. 

5. Perform a general site survey prior to site entry 
in accordance with the site-spedfrc health and 
safety plan. 

6. Identify and mark all sampling locations. 

2.7.2 Reld Preparation 

L Start at the least contaminated welt, if known. 

2. Lay plastic sheeting around the well to 
minimize likelihood of contamination of 
equipment from soil adjacent to the vrell. 



3. Remow locking «ell cap, noce locadoo. time of 
day, and date in field notebook or an 
appropriate log form. 

4. Remove well casing cap. 

5. Screen hradipnce of VMSU with an appnipriate 
moniiating immimcm to the 
presenee of volatile oigaaic and 
record in site logbook. 

6. Loner water level measnring device or 
eqnivaieat (Le., pemanentijr installed 
transdncen or airiiBe) "«*«» —»p water 
surface is i 

7. Measure distance froai water to 
reference meuurixig point on well casiag or 
protecthc banier post and recocd in site 
logbooL Ahenatiweiy; if these is no reference 
point, note that water level neasnieaent is 
from top of steel casing, top of PVC riser pipe, 
from ground surfact, or some other oo 
the well head. 

8. Measure total depth ot weO (do this at least 
twice to mnfirm measurenient) •""i ia 
site logbook or oo log form. 

9. Calculate the volume of water m the weO and 
the volume to be purged using the calculations 
in Sectkm 18. 

10. Select the appropiiate puigiiig »««*t mwpiiwg 
equipment 

2.7.3 Evacuation of Static Water 
(Purging) 

The amount of flushing a well receives prior to 
sample collection depends oa the of the 
monitoring program as well as the hydiogetriogic 
conditions. Programs where overall quality 
determination of water resources are involved may 
require long pumping periods to obtain a sample 
that is representative of a large volume of that 
aquifer. The pumped volume can be determined 
prior to sampling so that the sample is a 
of known volume of the aquifer, or the well can be 
pumped until the stabilization of parameters such as 
temperature, electrical conductance, or pH has 
occurred. 

Hovrevcr, mooitoring for defining a rontammant 
requires a representativo sample of a small 

volume of the aquifer. These crrcumstanoes require 
that the well be pumped enough to rcaoie the 
cfgMt water but not enough to induce flow from 

gfeas. GeaeaJiy, three ncU vohiMfi me 
' cniculatiau can be made to 

detcnnine, on the baas of the aquifer pareaeten 
and WBH riimrnrinnf the appiopriate vofanre to 

i prior to I 

niqr be 
This 

pvuging, water level 
taken iciiila4y at 15- to 30-secaad 
dattauybei^to 
and other hydranlic fhirarfrritrict. 

The foOowiaf well evacuation devkea are reott 
coremoniy used. Other evacuation devieea me 
available, but have been omitted in this dimBiiion 
doe to their hmited use. 

Bailer 

Bailen are the shnpleat purgirtg device osed and 
hare aiany advantages. They geaoaOjr eoanht of a 
rigid lea^ of tube, osoally with a ban dredMBlw 
at the bottom. A fine is used to fearer the baQer 
into the well and retrieve a vohane of waien The 
three mom common types of bailer are PVC, 
Teflon, and stainfess steel 

This fflmmal method of purging is bem sailed to 
shallow or narrow diameter weQs. For deep, larger 
diameter wells which leqniie evr ruitaoa off Imge 
volumes of wstei; other mrefainical devices asay be 
more appropriate. 

R«nttig equipment includes a 
baiiet; Teflra or i^hw line, a sharp knife, and 
plastic sheeting 

L Detennme the volume of water to be porged as 
described in Sectioo 2.72, Field Preparation. 

2. Lay plastic sheeting around the well to prevent 
mwfwiiwtinii of the baifer line with foreign 
matrriili 

3. Atttch the line to the bailer and kmer until the 
bailer is completely submerged. 

4. Pull balkr out ensuring that the line either falls 
onto a clean area of plastic shretmg or never 
touches the ground. 



6. 

Empty the baiier mto a paii until full to 
determine the number of bails necessary to 
achieve the required purge wlume. 

Thereaftei; pour the water into a container and 
dispose of purge waters as specified in the site-
specific prpjea plan. 

Submersible Pump 

SubmersiUe pumps are generally consauaed of 
plastic, rubber, and metal partt wfaidi may affca the 
analysis of samples for cenain trace and 
inofganicB. As a consequeace, submersfole pimps 
may not be appropriate for imcstigatioiis requiring 
analyrcs of samples for trace 
Howewr; they are still useful for pre-sample 
purging. HOMCICI; the pump must ha«e a check 
valve to prewm water in the pump and the pipe 
from rushing back into the veil 

SubmersiUe pumps generally use one of tw> types 
of power supplies, either electric or compressed gas. 
Electric pumps can be powered by a 12-volt DC 
rechargeable battery, or a 110- or 22D-mU AC 
power supply. Tliose uniu powered by compressed 
gas normally use a small electric compressor which 
also needs 12-w>lt DC or 110-volt AC power. They 
may also utilize compressed gas from bottles. 
Pumps differ according to the depth and diameter 
of the monitoring wells. 

1. Determine the volume of water to be purged as 
described in section 2.72, Field Preparation. 

2. Lay plastic sheeting around the well to prevent 
contamination of pumps, hoses or lines with 
foreign materials. 

3. Assemble pump, hoses and safety cable, and 
lower the pump into the well. Make sure the 
pump is deep enough so that purging does not 
evacuate all the water. (Running the pump 
without water may cause damage.) 

4. Attach flow meter to the outlet hose to 
measure the volume of water purged. 

5. Attach pcwer supply, and purge well until 
specified volume of water has been evacuated 
(or until field parameters, such as temperature, 
pH, conductivity, etc. have stabilized). Do not 
allow the pump to run dry. If the pumping rate 

the well recharge rate, lower the pump 
further into the weU, and continue pumping. 

6. Collect and dispose of purge waters as specified 
in the site-spe^c project pUu. 

Non-Contact Gas Bladder Pump 

For this procedure, an all stainless-steel and Teflon 
Middlebuig-iqueeze bladder pump (e,g„ lEA, 
TIMCO, Well Wizard. Geogu^ and others) b 
twA to provide the least amount of matmial 
iaterforenee to the sample (Baieefona, 198S). 
Water eomes into contact with the made of the 

(Teflon) and the sample tubing also Teflon, 
that may be dedicated to each wdL Some wells 
may have permanently installed bladder pumps (Le„ 
Well Wizard, Geoguard), that will be used to 
sample for all parameters. 

L Assemble Teflon tubing, pump and charged 
control bcK. 

2. Use the same procedure for puifing with a 
bladder pump as for a submersible pump. 

3. Be sure to adjust flow rate to 
jolting of the hose as sample is drawn 

proneat violent 

Suction Pump 

There are many difEeient types of suction pumps. 
They include: centrifugal, peristahie and diaphragm. 
Diaphragm pumps can be used for well evacuation 
at a fast pumping rate and timpliwg at a low 
pumping rate. The peristaltic pump is a ImMolume 
pump that uses rollers to squeeze the flexible 
tubing, thereby creating suaion. This tubing can be 
dedicated to a well to prevent cross-contamination. 
Peristaltic pumps, however, require a power source. 

L Assemble the pump, tubing, and power source 
if necessary. 

2. To purge with a suaion pump, follow the eaa 
procedures outlined for the submersible pump. 

Inertia Pump 

Inertia pumps, such as the WaTerra pump and 
piston pump, are manually operated. They are 
appropriate to use when wells are too deep to bail 
by hand, but are not inaccessible enough to warrant 
an automatic (submersible, etc.) pump. These 
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pumps are made of plastic and may be either 
decontaminated or disarde4, after use. 

1. Determine the whune of water to be purged as 
described in Section 2.72, Field Preparation. 

1 Lay plastic shmiiig aroad the well to prewat 
conramination of pumps or hoser with fineign 
matrriah, 

3. AssemUe pomp, and knrer to the appropriate 
depth in the well 

4. Begin pumping inanna11% (UsAaiging water imo 
a 5-gailoa bodoet (or other graduated ressei). 
Purge until specified wiume of water has been 
evacuated (or until field parameters such as 
temperature, pH, conductivity, etc. have 

J staUlized). 

5. CoUea and dispose t>f purge waters as spediied 
in the site«spedfic projea plan. 

2.7.4 Sampling 

Sample withdrawal methods require the use of 
pumps, compressed air, baSets, and samplers. 
Ideally, puigmg and sample withdrawal equipment 
should be completeiy inert, economical to use, easily 
deancd, sterihzed, reusable, able to operate at 
remote sites in the absence of power tesourees, and 
capable of delivering variable rates for sample 
collection. 

There are several faaors to taioe into consideration 
when choosing a sampling device. Care should be 
taken when reviewing the advantages or 
disadvantages of any one device. It may be 
appropriate to use a dilEerent device to sample than 
that which was used to purge. The most common 
example of this is the use of a submersible pump to 
puige and a bailer to sample. 

Bailer 

The positive>displacement volatile campling bailer 
(by GPI) is perhaps the most appropriate for 
collection of water samples for volatile analysis. 
Other bailer types (messenger, bottom fill, etc.) are 
leu desirable, but may be manrfaf^.^ by cost and site 
conditions. Gener^y, bailers can provide an 
accepuble sample, providing that sampling 
personnel use extra care in the collection pnxress. 

L Surround the monitoring well with dean plastic 

1 Attach a line to the bailer. If a bailer was used 
far purging, the same bailer and line may be 
used for ««n«piing 

3. Louer the baQer slowly and gently into the 
viriiig eaie not to shake the cmmg sides 

- or to the bailer into the watec. Stop 
lowering at a adjacent to the screen. 

4. Allow to fin and then slowly and gently 
retrieve tbe bailer fitom the amiding 

the "'"gj so as not to knock 
n»in*« of rust or other foreign materials into 
the bailee 

5. Remove tbe eap bom tbe sample coniainrr and 
place it on the plastic sheet or in a location 
where it will not become mntaminated. See 
Section 2.7.7 for special considerations on VOA 
samples. 

6. Begin pouring slowly bom the bailee. 

7. Filter and preserve samples as reqimed by 
campling plan 

8. Cap the sample container tightly and place pre* 
labded sample container in a carrier. 

9. Replace the well cap. 

10. Log all samples in the site logbook and on field 
dau sheets and label aU samples. 

IL Package samples and complete necessary 
paperwork. 

12. Transport sample to decontamination zone to 
prepare it for transport to analytical laboratory. 

Submersible Pump 

Although it is recommended that samples not be 
coUeaed with a submersible pump due to the 
reasons suted in Section 2.4, there are some 
situations where they may be used. 

L Allow the monitoring well to recharge after 
purging, keeping the pump just abore the 
screened section. 

11 



1 Anacfa gite VUM; to hose (if not already fitted), 
and reduce flow of water to a manageable 

rate. 

3. Assemble the appropriate bottles. 

4. If no gate vahe is available, run the water down 
the side of a jar and fiD **** sample 
bottles from the jar. 

5. 

6. 

7. 

Cap the samplr crmtairifT ti^xtly and place pre-
labeled sam^ mntaincT in a carrier. 

Replace the wen cap. 

Log aD samples in the site logbook and on the 
Geld dau sheeu and label all samples. 

8. Package wnplrs and complfftfi necessary 
paperwork. 

9. Transport sample to 
preparation for transport 
laboratory. 

10. Upoo completioo, remove pomp and assembly 
«!»< fttlly p^iof fp witn thft 

neat sampte neU. Dedicate the tubing to the 
hole. 

Non-Gas Contact Bladder Pump 

The use of a noo-gas positive 
bladder pump is often mandated by the use of 
dedicated pomps twcf 10 weUg, nmse pumps 
are also suitable for shallow (leu than 100 fieet) 
wells. They are somewhat dlEBcub to clean, but 
may be used with drdimted sample tubing to avoid 
cleaning. These pumps require a power supply and 
a compressed gas supply (or compressor). They 
may be operated at variable flew and pressure rates 
making them ideal for both ptirging aiul sampling. 

Barcelona (1984) and Nielsen (1985) report that the 
non-gas contaa positire displacement pumps cause 
the least amount of alteration in sample integrity as 
compared to other sample retrieval methods. 

L Allow ucU to recharge after purging. 

2. Assemble the appropriate bottles. 

3. Turn pump on, increase the c>de time and 
reduce the pressure to the minimiim that will 
allow the sample to come to the surface. 

4. Cap the sample container ti^itly and place pre-
lahrled sample container in a carrier. 

5. Replace the well cap. 

d. Log afl samples in the site logbook and 00 field 
dau sheeu and label all samples. 

IL 

FKfcage samples and complete necessary 
papervmrfc. 

7. 

8. Transport sample to decontammatkm zone for 
preparation fior transport to rualyiical 
laboratory 

9. On completion, remcwe the tubing from the 
well and either replace the Teflon tubing and 
bladder with new dedicated tubing and bladder 
or rigorously decontaminate the otisting 

10. non-filtered samples directly from the 
outlet tubing into the sample bottle. 

For Glteied samples, connect the pump outlet 
tubing directly to the filter uah. The pump 
piLssure should remain decreased so that the 
pressure build-up on the filter docs not blow 
out the pump bladder or displace the filter. 
For the Geotech barrel flher, no actual 
connectiont are necessary so tl^ is not a 

Suctiwi Pump 

In view of the limiutions of suction pumps, they are 
not recommended for sampling purposes. 

Inertia Pump 

Inertia pumps may be used to collect samples. It is 
more common, however, to purge with these pumps 
and sample with a bailer. 

L Following well evacuation, allow the well to 
recharge. 

1 Assemble the appropriate bottles. 
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3. Since these pumps are manually operated, the 
Qcw rate may regulated by the sampler. 
The sample may be discharged from the pump 
outlet directly ituo the appropriate sample 

I 

4. Cap the sample rnntainer tightly and place pre-
gl^qiic IB a 

5. Replace the acU cap. 

6. Log all sao^iks in the site logbook and on field 
dau sheets and label aH samples. 

7. Package samples and complete necessary 
papenrorL 

g. Transport sample to drrtuitaminaiion aooe tor 
preparation for transport to analytical 
laboratory. 

9. Upon completioii, remote pinnp and 
decontaminate or discard, as appropriate. 

2.7.5 Rttering 

For samples that require filtering taA as samples 
which will be analyzed far total metals, the filter 
must be decontaminated prior to use and betncen 
uses. Filters work by two methods. A barrel filter 
such as the 'Geotech* filter work* with a bicyde 
pump, which is used to build up positne preiiure in 
the chamber contaming the sam^ Hie sample is 
then forced through the filter paper (miiumum size 
0.45 too) into a jar placed underneath. The barrel 
itself is filled manually from or directly 
via the hose of the sampling pump. The pressure 
must be maintained up to 30 psi by periodic 
pumpini^ 

A vacuum type filter invohes two chambers, the 
upper cfaambCT contains the sample and a filter 
(minimum size 0.45 ten) divides the chambers. 
Using a hand pump or a Gilian type pump, air is 
withdrawn from t^ lower chamber; creating a 
vacuum and thus causing the sample to mine 
through the filter into the lower where it 
is drained into a sample jar, repeated pumping may 
be required to drain all the sample into the lower 
chamber. If preservation of the sample is necessary, 
this should be done after filtering. 

2.r.6 Post Operation 

After all samples are coUeaed and piesencd, the 
i^qmmnent should be rlrmntatninatBd prior 

to —anocher well This will prevent 
iiini of equipmeru and mcnitocing 
wells between locatians. 

L Pfnrr*"*"**''- oH equipment. 

2. fipKwg equipment in storage 

Prepare and transpoct water samples to the 
laboratory; Check sample documentation and 
make sure samples are properly packed far 

2.7.7 Spodai Consldoratlons lor VGA 
Sampling 

The proper coPrrtion of a sample far rolatile 
otgatucs lequirBS minimal disturbance of the sample 
to voiatiliatkm and therefare a faa of 
voiatiles from the sample. 

Sample letrieail syneuu suitable far the wfid 
of toiatile orgauic samples arc; poskhe 

displacement pumps, gear driven 
sobmeisible pumps, syringe samplers and bailefs 
(Barcelona, 1964; Nieben, 1965). Field cooditlom 
and wiO lii^ the choioe of 
appropriate systeaaa. The facua of coneero must be 
to provide a vaUd sample far analysis, one which has 
bffn to the least amount of tnfbnlenoe 

The foDowing procedures should be ffoUowed: 

L Open the vial, set cap m a clean place, and 
TOllfrt the sample during the middle ef the 
cycle. When collecting duplicatev coUem both 
samples at saine time. 

2. FID the vial to just owrflcwing. Do not rinse 
the vial, nor eacesshely owrfiU iL There 
should be a convex meniscus on the top of the 
viaL 

3. that the cap has not been contaminated 
(splashed) and carefully cap the viaL Place the 
cap dire^ over the top and screw dmwn 
firmly. Do not overtighten and break the cap. 
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4. Invert the vial and tap gently. Observe vial for 
at least 10 seconds. If an air bubble appears, 
discard the sample and begin again. It is 
imperathe that no entrapped air is in the 
sample viaL 

5. Immediately place the vial in the protective 
foam sleeve and place into the cooler, oriented 
so that it is lying on its side, not straight op. 

6. The time for VQAs is 7 days. Samples 
shcHild be shipped or deUveted to the laboratory 
daily so as not to exceed the holding time. 
Fntme that the samples remain at 4*C, but do 
not allow them to freeze. 

2.8 CALCUUmONS 

There are no calculations necessary to implement 
this procedure. Howewr, if it is necessary to 
calculate the volume of the veil, utilize the 
following equation: 

Well volume * nr^ (cf) [Equation 1] 

where: 
n 
r 
h 

P> 
radius of monitoring veil (fleet) 
height of the water column (feet) 
[This may be determined by 
subtracting the depth to water 
from the total depth of the veil as 
measured from the same reference 
poinL) 
conversion faaor (gal/ft*) = 7.48 
gal/ft' [In this equation. 7.48 
gal/ft' is the necessary conversion 
faaor.] 

Monitoring veils are typically 2, 3, 4, or 6 inches in 
diameter. If )ou know the diameter of the 
monitoring veil, there are a number of standard 
conversion faaors which can be used to simplify the 
equation above. 

The volume, in gallons per linear foot, for various 
standard monitoring veil diameters can be 
calculated as follows: 

where: 
v 
n 
r 
cf 

V * or (cf) [Equation 2| 

s volume in gallons per linear foot 
= pi 
• radius of monitoring veil (fleet) 
» conversion faaor (7.48 gal/ft*) 

For a 2-inch diameter veil, the volume in galions 
per linear foot can be calculated as fbUcws: 

v - nr' (cO [Equation 2] 
- 324(1/12 ft)' 7.48gal/tf 
- 02632 gal/ft 

Remember that if )ou have a 2*inch diametet; viell 
you must convert this to the radtot in feet to be 
able to use the equation. 

The volume in gallons per linear foot for the 
fyirnmofi monitohng veils are as follows: 

Well Diameter 

2 inches 
3 inches 
4 inches 
6 inches 

V f^lianc in ml/ft.) 
02632 
0J672 
0J6S28 
14688 

If you utilize the conversion factors above, Equaticm 
1 should be modified as follows: 

Well volume « (h)(v) [Equation 3[ 

where: 
h 
V 

2.9 

height of water column (Ceet) 
volume in gallons per linear foot as 
calculated from Equation 2 

QUALITY ASSURANCE/ 
QUALmr CONTROL 

There are no spedric quality assurance aaivities 
which apply to the implementaifoa of these 
procedures. However, the following general OA 
procedures apply: 

• All data must be documented on field data 
sheets or within site logbooks. 

• All instrumentation must be operated in 
accordance with operating instruaions as 
supplied by the manufaaurer, unless 
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5.0 WATER LEVEL MEASUREMENT; SOP #2151 

5.1 SCOPE AND APPUCA710N 

The puvpace of this Standard Opeiatiag Procedure 
(SOP) is to set guidrHncs for the of 
the depth to water in an open 
borehoie, monitoring well or piezoneter. 

Generally, water level from 
boreholes, piezometers, or mooitoring weOs are 
used to coBstmct water table or poceatiametric 
surface naps. Therefore, aO water level 
measuremerns at a givea site be 
wuhin a 24-hoiir period. Certain sitnaiioos may 
necessitate that all water level be 

ftai-en within a shorter time intervaL These 
situations may include: 

• the magnifndr of the observed 
between wells appears too large 

• atmospheric pressure 

• aquifers which are tidally influenced 

• aquifers affeaed by river stage, 
impoundments, and/or 

• aquifers stressed by intermittent pumping 
of production wells 

• aquifers being actively recharged due to 
precipitation events 

5.2 METHOD SUMMARY 

A survey mark should be placed on the «i«;ng for 
use as a reference point for measurement. Many 
limes the lip of the riser pipe is not flaL Another 
measuring reference should be located on the grout 
apron. The measuring poim should be documented 
in the site logbook and on the groundwater level 
data form (see Appendix Q, 

Water levels in piezometers and monitoring wells 
should be allowed to subilize for a tninifTiiww of 24 
hours after well construction and development, prior 
to measurement. In low yield situations, recovery 
may take longer. 

Working with decontaminated equipment, proeeed 
torn the least to the most rnntaminated wells. 
Open the well and monitor heads pace with the 
appropriate monitoring instrument to determiae the 
pceaeaee of volatile organic compounds. Lowcrthe 
water level device into the weB nntil 
water sufaee or bottom of casmg is rnrnwcfed. 
Measare «««*—«» from water surface to the 
reference point on the weO casin? and reeord in the 
site logbook and/or groundwater level data form. 
Reamve afl downhoie equipment, decontaannate as 
necessary, and r^la^ well easing cap. 

5.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG AND 
STORAGE 

This secticm is not applicable to this SOP. 

5.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

• The chalk used on steel tape may 
ffwif mwiar^ fti^ WelL 

• water may obscure the water 
mark or cause it to be inaccurate. 

Many types of electric sounders 
indicators at 5-foot intervals around a 
conducting wire. These intervals shoidd be 
fhccked with a surveyor's tape to ensure 
accuracy. 

If there is oil present on the water, it can 
insulate the conucts of the probe on an 
electric sounder or give false readia|S due 
to of ibe oiL Determtning the 
thickness and density of the oil layer may 
be warranted, in order to determine Ibe 
correct water level 

Turbulence in the well and/or rasfiding 
water can make water level determination 
diflicult with either an electric sounder or 
steel tape. 
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An airiine measures drawdown during 
ptttiipwig It is only acoirate to OJ foot 
imi^t it is calibrated for various 
'drawdowns'. 

5.5 EQUIPMENT/APPARATUS 

There are a aaniber of devices wUdi can be used to 
measure water kvdt, such as oeel tape or airiiaes. 
The device ifaoold be adequate to attain an accnraey 
ofOitlfeeL 

Hie follownv equqiineat is needed to measnre 
water levek: 

air monitoring eqnipment 
water level measnrement device 
eketfonie water level indicator 
metal tape measnre 
airline 
steel tape 

ruler 
notebook 
paper towels 

solution and eqiupment 
groundwater level dau forms 

5.6 REAGENTS 

No reageius are used in this procedure, 
with the of decontamination sohitions. 
Where decontaniination of equipmeat is required, 
refer to ERT SOP #2006, Sampling Equipmeat 
Decontamination and the site-spediic work plan. 

5.7 PROCEDURES 

5.7.1 Preparation 

1. Determme the extent of the sampling effort, the 
sampling methods to be employed, and which 
equipment and supplies are needed. 

2. Obtain necessary sampling and monitoring 
equipment. 

3. Decontaminate or preciean equipment, and 
ensure that it is in working order. 

4. Prepare scheduling and coordinate with staff, 

and regulatory agency, if appropriate. 

5. Perform a general site survey prior to site entry 
in accordance with the site-specific health and 
safety plan. 

6. Identify and mark all sampling loratinnt 

5.7.2 Pfocodureo 
L Make sure water level measuring equipmeat is 

ia good operating cooriitiOB, 

Z If poaabte and where applicable. Start at thoee 
—lu knit contaminated ai^ proceed 
to tl««»^- weDs that are most coasaasiaated. 

3. an equipment entering the weO by the 
foUowing decontaniination procednte: 

• Triple rinse equipment with dcioniied 
water. 

• Wash equipment with an Akumwf solution 
followed by a deionizBd water rinse. 

• Rinse with an approved solveaC (e^, 
mftiiMifti tsopropyl alcohni, acetone) as 
per the work plan, if organic contamtaation 
is ' 

• Place equipment on clean snrfsce such as 
a Teflon or pofyethyleoc sheet. 

4. Remove locking wefl cap, note location, lime of 
day, and in site notebook or an 
appropriate groundwater level dau form. 

5. Remove well casing cap. 

6. If required by site-specific condition, monitor 
of well with PID or FID to 

dftrrf"i"e presence of vola^^ organic 
compounds ̂  record m site logbook. 

7 Lower electric water level measuring device or 
equivalent (i.c., permanently installed 
tranducers or airline) into the weU until water 
surface is encoumered. 

8. Measure the distance from the water surface to 
the reference measuring point on the w^ 
racing or protective barrier post and record m 
the field logbook. In addition, note that the 
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water level measuremeat was from the top of 
the steel osing, top of the PVC riser pipe, 
from the grotiDd surface, or from some other 
potiticm oa the well head. 

9. The gromidwater level dau form in Appendix 
C should be completed as foUofws: 

site 

logger name- pcnoa taking field notes 

date: the date when the water levels are 
aieasured 

locatioa: monitor well number and 
physical locatioa 

time: the military time at which the water 
level measurement was recorded 

depth to water the water level 
measurement ia feet, or ia tenths or 
hundreds of feet, depeadix^ oa the 
equipmeat used 

comments: atiy iafonaatiaa the 
persoaael feels to be applicable 

field 

• measuring poiaL* laarked measuring point 
on PVC riser pipe, protective steel casing 
or concrete pad surrounding well rasing 
from which all water level measurements 
for individual wells should be measured. 
This provides consistency in future water 
level measurements. 

10. Measure total depth of well (at least twice to 
confum measurement) and record in site 
notebook or on log form. 

11. Remove all downhole equipment, replace well 
casing cap and lock steel caps. 

12. Rinse all downhole equipment and store for 
transport to next well 

U. Note any physical changes such as erosion or 
cracks in protective concrete pad or variation in 
total depth of well in field notebook and on 
field dau sheets. 

14. Decontaminate all equipment as outlined in 
Step 3 above. 

5.6 CALCULATIONS 

To determine groundwater elevation above mean 
sea level, use the following equation: 

Ew - E-D 

where: 

Ew 

E 

Elevation of water above mean sea 
level 
Elevaiioa above sea level at point 
of measurement 

D • Depth to water 

5.9 QUALmr ASSURANCE/ 
QUALITY CONTROL 

The foUowiag general quality assurance procedures 
apply. 

• An tt"!* must be documented on nandard 
phain of custody fonus, field dau sheett or 
within personal/site logbooks. 

• AU instfumentation must be operated in 
accordance with operating instmctions as 
supplied by the manufaanrer, unless 
otherwise specified in the work plan. 
Equipment checkout and caBvation 
activities must occur prior to 
sampling/operation, and they must be 
documented. 

• Each well should be tested at least twice in 
order to compare results. 

5.10 DATA VAUDATION 

This section is not applicable to this SOP. 

5.11 HEALTH AND SAFETY 

When working with potentially hazardous materials, 
foUow U.S. EPA, OSHA, and specific health and 
safety procedures. 
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2.0 DRUM SAMPLING SOP #2009 

2.1 SCOPE AND APPUCATION 

The purpose of this Standsrd Open ting Procedure 
(SOP) is to provide tecfaaicii guidaace on safe and 
cost-effective response actions at hazardous waste 
sites containing drums with unknown contents. 
Container are »iu< 
for disposal, bulking, recyding, grtniping. and/or 
classification purposes. 

2.2 METHOD SUMMARY 

Prior to sampling, drums must be inventoried, 
staged, and opened. An inventory entails recording 

{ visual qualities of each drum and any t-tiTarnivioW 
pertinent to the contents' Staging 
involves the organization, and sometimes 
consolidation of drunu which have similar wastes or 
charaaeristics. Opening of closed drums can be 
performed manua% or remotely. Remote drum 
opening is recommended for worker safety. The 
most widely used method of sam|4mg a drum 
involves the use of a glass thief, fliis method is 
quick, simple, relatively inexpensive, and requires no 
decontamination. 

2.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

Samples collected from drums are considered waste 
samples. No preservatives should be added since 
there is a potential reaction of the sample with the 
preservative. Samples should, however, be cooled 
to 4*C and proteaed from sunlight in order to 
minimize any potential reaaion due to the light 
sensitivity of the sample. 

Sample bottles for collection of waste liquids, 
sludges, or solids are typically wide-mouth amber 
jars with Tenon-lined screw caps. Actual volume 
required for analysis should be determined in 
conjunction with the laboratory performing the 
analysis. 

Follow these waste sample handling procedures: 

1. Place sample container in two Zipioc plastic bags. 

3. 

Place each bagged container in a l-gallou 
covered can contaixung absorbem parking 
msteriaL Place the lid on the can. 

Mark the identification number oe the 
outiide of the can. 

4. Place the cans in a cooler, and ^ 
remaining space with absorbent parking 

5. Fin out chain of custody form for each eooler, 
place in plaibc, and affix to inside lid of cooler. 

6. Secure and custody seal the lid of cooler. 

7. Arrange for the appropriate 
mode cosuiirrirt with the type of hazardous 
waste involved. 

INTERFERENCES AND 
POTENTIAL PROBLEMS 

2.4 

The practice of upping drums to detenaine their 
contentt is neither safe nor effective and Aouid not 
be used if the drums are visually ovefpfonrned or 
if shock-sensitive materials are suspeoed. A laser 
thermometer may be used instead. 

Drums that have been overpressurized, to the extent 
that the bead is swoUen several inches above the 
level of the chime, should not be moved. Annmbcr 
of devices have been developed for veatiagcritiGalhr 
swollen drums. One methc^ that has praven to be 
effective is a tube and spear device. A light 
aluminum tube (3 meters long) is poskkmed at the 
vapor space of the drum. A rigid, hnokiag device 
attached to the tube goes over the chiase and holds 
the tube securely in place. The spear is iaierted in 
the tube and positioned against the drum walL A 
sharp blow on the end of the spear drivet the 
sharpened tip through the drum and the gas vents 
along the grooves. The venting should be dooe 
from behind a wall or barricade. This device can be 
cheaply and easily designed and constructed where 
needed Once the pressure has been relieved, the 
bung can be removed and the iram sampled. 



2.5 EQUIPMENT/APPARATUS 

The following ire sundird mitcrials and equipment 
required for sampling: 

• personal protection 
•» wide-mouthglau jars with Teflon cap liner, 

ippradniatBljr 500 ni - voinnie 
• uniquely numbered sample identififation 

labels with corresponding data sheeu 
• l-galloo covered cans half-filled with 

absofbeat (venniculite) 
• chain of custody forms 
• materials 
• glass thief tubes or Composite Liquid 

Waste Samplers (COUWASA) 
• laser thermometer 
• drum opening devices 

Drum opening devices include the following 

2.5.1 Bung Wrench 

A common method for opening drums manually is 
using a universal bung wrench. These wrenches 
have fittings made to remove nearly aO commtmly 
encountered bungs. They are usually constructed of 
cast iron, brass, or a bronze-beryilium, non-sparking 
alloy formulated to reduce the likelihood of sparks. 
The use of a non-sparking bung wrendb does not 
completely eliminate the possibility of a spark being 
produced. (See Figure L Append B.) 

2.5.2 Drum Deheader 

When a bung is not removable with a bung wrench, 
a drum can be opened manually by «'™g a drum 
deheader. This tool is constructed of forged steel 
with an alloy steel blade and is to cut the 
lid of a drum off or part way off by means of a 
scissors-like cutting aaion. A limitation of this 
device is that it can be atuched only to dosed head 
drums. Drums with removable heads must be 
opened by other means. (See Figure 2, Appendix 
B.) 

2.5.3 Hand PicK, Pickaxe, and Hand 
Spike 

These tools are usually constructed of brass or a 
non-sparking alloy with a sharpened point that can 
penetrate the drum ltd or head when the tool is 
swung. The hand picks or pickaxes 'bat most 

-commonly used are commerdaliy available; whereas 
the spikes are generally uniquely fabricated 4-foot 
long poles with a pointed end. (See Figure 3, 
Appendix B.) 

2.5.4 Backhoe Spike 

The mtxt ««•"»"" means used to open drums 
remotely for samphng is the use of a metal i^ikB 

or wel^ to a barkhor bockeL la 
addirkm to being very eflScient, this 
greatly reduce the likelihood of prrnmal I 
(See Rgnre 4, Appeadiz B.) 

2.5.5 Hydraulic Drum Opener 

Another remote method for opening drama L* with 
remotely operated hydraulic devieea. One aacfa 
deviee nses hydmlic pressure to pieren thraugh the 
wafi of a drain. It foniisti of a manaa^y operated 
pump which pressurizBS sofl throofh a Ing^ii of 
bydraulm line. (See Figure 5, Appe^ B.) 

2.5.6 Pneumatic Devlcet 

A pneumatic bung remover eooMta of a 
compressed air suiqily that is contnlod bjr a heawy* 
duty, twtMdage r^iulator. A high-praann air fine 
of desired length deliven comprearad oir to a 
pneumatic drill. wUch is adapted tfr ton a boag 
fitting selected to fit the bung to be eemoved. Aa 
adjusuble bracketing system has bora dcalgoed to 
pof Bixt align MwH tmmr Hnig, 

TUs bracketing system must be attarhad to the 
drum before the drill can be operated. Goee the 
bung has been loosened, the bracketiagqntemaatt 
be removed before the drum can be ••mpitid. Tlaa 
remote bung opener does not peraut the slow 
venting of the conuiner, and therefore appropiiate 
precautions must be taken. It alio fequiies the 
container to be upright and relative^ lev^ Buogs 
that are rusted shut cannot be removed with this 
device. (See Figure 6, Appendix B.) 

2.6 REAGENTS 

Reagents are not typically required for preserving 
drum samples. However, rragnntt are used for 
decontaminating sampling equipment. 
Decontamination solutions are specified m ERT 
SOP #2006, Sampling Equipment Decaataminatioo. 



2.7 PROCEDURES 

2.7.1 Preparation 

1, Dcicrnuac the r***"* of mwpKwg effort, the 
sampiiag methods to be empiojnd, and which 
equipment and mniiies are needed. 

Z Obtain neoeaaary and mcmitonng 
equipment. 

3. ri^frvnt gg prtclean rqwip—«>«it atwi 
ensure that h is in worfciaf order. 

4. Prepare srhednKng and with staff, 
rHcmt, and regniatoty agency, if appropriate. 

5. Perform a general site survey prior to sate entry 
in accordance with the site-specific health and 

J safety plan. 

6. Use stakes, flagging or buoys to identify and 
mark all sampling locations. If required, the 
proposed locations may be adjusted based on 
site access, prt^erty boundaries, and surface 
obstructions. 

I 2.7.2 Drum Inspeetion 

Appropriate procedures for dnuns depend 
on the contents. Thus, prior to any firuas 
should be visually to gain as much 
information as about Those 
in charge of inspectkas should be on the look-out 
for. 

• drum condition, corrosion, rust, and leaking 
contents 

• symbols, words, or other mTlcing* on the drum 
indicating hazards (Le., explosive, radioactive, 
toxic, flammable) 

• signs that the drum is under pressure 

• shock sensitivity 

Monitor around the drums with radiation 
instruments, organic vapor monitors (OVA) and 
combustible gas indicators (CGI). 

Classify the drums into categories, for instance: 

• radioaoive 
• _leakuig/deteriorating 

• drums ^ packs 
• exploave/shock sensitive 

All pi—should assumr that unmarked drums 
hazardous matrrials until their conteau 

have bfrr categorized, and that labels on drums 
may not accurately describe their rnntfuiis. 

If it is presumed that there are buried druau on-
site. arfTirlm^' investigation techniques such as 

p, grauad peuetntiag radar, and metal 
can be employed in an aiteaipc to 
depth and locatiao of the dmmi. See 

ERT SOP #2159, General Surface Geophyncs. 

2.7,3 Drum Staging 

Prior to sampBr^ *t«* drums be ttaged to 
aOow easy aeeeas. Ideally, the staging area ahenid 
be located jus fyr enough firom the drum opening 
area to prevent n chain reaction if one drum dhonid 
explode or catch fire 

While tfaging, pfaysicaDy separate the 
the following cttegoriec those 
those coetainiiig solids, lab packs, or gas cjdmden, 
and thote whkh are empty. This is done I 
the strategy for sampHng and 
dfums/containen in each of these categories wSbe 
dtffereaL This may be achieved by: 

• Visual inspectioa of the drum sad its 
labels, codes, etc Solids and slndgm are 
lypic^ disposed of in open-top 
Ooted-head drums with a bung 
generally contain liquid. 

• Visual of the conteats of the 
drum during sampling followed by 
restaging, if needed. 

Once a drum has been excavated and any 
hazard has been diminaied 1^ 

overpackmg or transferring the drum's mntrmi, 
afifiz a numbered tag to the drum and transfer it to 
a staging area. Color-coded tags, labels, or bands 
should be used to mark similar waste types. Record 
a descriptioD of each drum, its conditioe, any 

marHwfx and Ihc location where it was 
buried or stored, on a drum dau sheet (Appei^ 
A). This data sheet becomes the principai 



recordkeeping tool for tracking tbe drum onsite. 

Where there is good reason to suspect that some 
drums contain radioactive, explosive, and shock-
sensitive materials, these drums should be staged in 
a separate, isolated area. Placement of explosives 
and shock-sensitive in diked and fenced 
areas wiO the hazard and the adverse 
effects of any premature detonatiaa of explosivrs. 

Where space allows, the drum opening area should 
be physically separated from the drum removal and 
druB staging operations. Drums are moved frtnn 
the staging area to the drum openiag area one at a 
time using forklift trucks equipped with drum 
grabbers or a barrel grappler. In a large-scale drum 
handling operatioo, drums may be eonveyed to the 
drum opening area nsing a roller conveyor. 

2.7.4 Drum Opening 

There are three basic techniques available for 
opening drums at waste tit est 

* Manual opening with non-sparking bung 
wrenches, 

* Drum deheading, and 

* Remote drum puncturing or bung removaL 

Tbe choice of drum opening techniques and 
accessories depends on the number of drums to be 
opened, their waste contents, and physical condition. 
Remote drum opening equipmem siiottld always be 
considered in order to protect worker s^ety. 
Under OSHA 1910.120, manual drum opening with 
bung wrenches or deheaders should be performed 
only with structurally sound drums having contents 
that are known to (1) not shock sensitive, (2) 
noD-reaaive, (3) non-explosive, and (4) non
flammable. 

Manual Dnjm Opening with a Bung 
Wrench 

Manual drum opening with bung wrenches (Figure 
1, Appendix B) should not be performed unless tbe 
drums are struaurally sound (no evidence of 
bulging or deformation) and their contents are 
known to be non-explosive. If opening tbe drum 
with bung wrenches is deemed reasonably cost-
cffeaive and safe, then follow these procedures to 
minimize the hazard: 

1. Fully outfit field personnel with proteaive gear. 

2. Position drum upright with the bung up, or, for 
drums with bungs on the side, lay the drum on 
its side with the bung plug up. 

3 Wrench the bung with a slow, steady polling 
motion aooss the drum. If the length of the 
bung wreacfa handle provides inadequate 
levenge for unscrewing the plqg, atlach a 
'cheater bar* to tbe handle to improve leverage. 

Manual Drum Opening with a Dmm 
Deheader 

Drums are opened with a drum dcheadtr (Rgure 2, 
Appendix B) by first poshinnim tbe nming edge 
jnat tiie top diime then tt^teniqg 
adjustment screw so that the deheader is held 
agahtft the side of the drum. Moving the handle of 
the deheader up and down while sliding the 
deheaocr along the chime will cut off the entire top. 
If the top chime of a drum has been or 
badly dented, it may not be poiiiiki to cut off the 
entire top. Since there is aiu^ the possibility that 
a drum may be under pressure, make the initU cut 
very slowly to allow for the gradi^ release of any 
built-up pressure. A safer techniqoe would be to 
use a remote method to puncture tte drum prior to 
nsing the deheader. 

Self-propelled drum openers which are either 
electrically or pneumatic^ driven cu be used for 
quicker and more efficieat deheading. 

Manual Drum Opening with a Hand 
Pick, Pickaxe, or Spike 

When 1 drum must be opened and neither a bung 
wrench nor a drum deheader is suitable, the drum 
can be opened for sampling by using a hand pick, 
pidcaxe, or spike (Figure 3, AppoKlix B). Often the 
drum lid or head must be hit with a great deal of 
force b order to penetrate it. The potential for 
splash or spraying is greater than with other 
opening method and, therefore, this method of 
drum opemng is not recommendeti, particularly 
when opening drums comaining liquids. Stime 
spikes have been modified by tte addition of 
a circular splash plate near the penetrating end. 
This plate acts as a shield and reduces the amount 
of splash b the direaion of the person using the 
spike. Even with this shield, good splash gear is 
essential. 



5ince droms cannot be opened slowly wtih these 
spray from drums is commtm requuing 

'^ropnate safety measures. Decontaminate the 
1 or spike after each drum is opened to avoid 
' ^OSS-contamination and/or adverse chemical 

rejciion from incompatible materials. 

Remote Drum Opening with a Backhoe 
Spike 

Remotely operated drum opening tools are the 
i^est available means of drum opening. Remote 
(inim opening is slow, but is much safer compared 
to manual methods t>f opening. 

Drums should be 'staged* or placed in rows with 
adequate aisle space to allow ease in backhoe 
maneuvering. Once staged, the drunu can be 
quicicly opened by punching a hole in the drum 
head or lid with the spike. 

' The spike (Figure 4, Appendix B) should be 
decontaminated after each drum is opened to 
prevent cross-contamination. Evi:n though some 
splash or spray may t>ccur when this method is used, 
the operator of tte backhoe can be protected by 
mounting a large shatter-resistant shield in frcmt of 
the operator's cage. This, combined with the 
required level of personal protection gear, should be 
suliicient to prtKect the operator. Additional 
respiratory protection can be afforded by providing 
the operator with an on-board airline system. 

Remote Drum Opening with Hydrauiic 
Devices 

A piercing device with a metal point is attached to 
the end of a hydrauiic line and is pushed into the 
drum by hydrauiic pressure (Figure S, Appendix B). 
The piercing device can be attached so that the 
sampling hole can be made on either the side or the 
head of the drum. Some of the metal piercers are 
hollow or tube-like so that they can be left in place 
if desired and serve as a permanent tap or sampling 
port. The piercer is designed to establish a tight 
seal after penetrating the container. 

Remote Drum Opening with Pneumatic 
Devices 

Pneumatically-operated devices utilizing compressed 
air have been designed to remove drum bungs 
remotely (Figure 6, Appendix B). 

2.7.5 Drum Sampling 

After the drum has been opened, moaiior 
headspaee gases using an explosimeter and organic 
vapor analyzer. In most cases it is impoasUe to 
observe the contents of these sealed or paztiaUy 
sealed vessels. Since some layering or stnliSeatioo 
is likely in any solution left undisturbed over time, 

a sample that represenu the entire dqith of 
the vessel 

When samfding a previously sealed vessel cheek for 
the presence of a bottom sludge. This k easily 
aooomidished by measuring the depth to the 
ippafT"* bottom, then comparing it to the known 
interior dqith. 

Glass Thief Sampler 

The most widely used implement for samphag is a 
g»««« tube commonly referred to as a ^ais thief 
(Figure 7, Appendix B). This tool is simple, cost 
effective, and collects a sample whhont 
having to decontaminate. Glass thieves are typically 
6mm to 16mm ID. and 48 inches long. 

Procedures for using a glass thief are as follows: 

1. Remove cover from sample container. 

2. Insert glass tubing almost to the bottooi of the 
drum or until a solid layer is cneounlfifed. 
About one foot of tubing should mend above 
the drum. 

3. 

4. 

5. 

6. 

7. 

Allow the waste in the drum 
natural level in the tube. 

to reach its 

Cap the top of the sampling tube with a 
tapered stopper or thumb, ensuring liquid does 
not come into contaa with stopper. 

Carefully remove the capped tube from the 
drum and insert the uncapped end m the 
sample container. 

Release stopper and allow the glau thief to 
drain until the container is approximately 2/3 
full. 

Remove tube from the sample container, break 
it into pieces and place the pieces in the drum. 



S. Cap the sampie contauer tightiy and place 
preiabeled sample container tn a earner. 

9. Replace the bung or place plastic over the 
drum. 

10. Log all samples in the site logbook and on field 

11. Package samples and complete necessary 
paperwork. 

12. Transport sample to zone to 
prepare it for transport to the analytical 
laboratory. 

In many instances a drum containing waste material 
will have a sludge layer on the bottom. Slow 
insertioa of the sample tube down into this layer 
and then a gradual withdrawal will allow the sludge 
to aa as a bottom plug to wiwi" the fluid in the 
tube. The plug can be gently removed and placed 
into the sample container by the use of a stainlrst 
steel lab spoon. 

It should be noted that in some instanres disposal 
of the tube by breaking it into the drum may 
interfere with eventual plans for the removal of its 
contents. This practice should be cleared with the 
projea officer or other disposal techniques 
evaluated. 

COLIWASA Sampler 

Some equipment is designed to collect a sample 
from the fuU depth of a drum and maintain it in the 
transfer tube until delivery to the sample bottle. 
These designs include primarily the Composite 
Uquid Waste Sampler (COUWASA) and 
modifications thereof. The COUWASA (Figure 8, 
Appendix B) is a much cited sampler designed to 
(>ermit representative sampling of multiphase wastes 
from drums and other containerized wastes. One 
configuration consists of a 1S2 cm by 4 on IT), 
section of tubing with a neoprene stopper at one 
end attached by a rod running the length of the 
tube to a locking mechanism at the other end. 

Manipulation of the locking mechanism opens and 
closes the sampler by raising and lowering the 
neoprene stopper. One model of the COUWASA 
is shown in Appendix B; however, the can be 
modified and/or adapted somewhat to meet the 
needs of the sampler. 

The major drawbacks assooaied with using a 
COLIWASA concern decontammaiion and costs. 
The sampler is difficult, if not impossible to 
decontaminate in the field and its high cost in 
relation to alternative procedures (glau tubes) make 
it an impractical throwiway item. It still has 
appUeations, however, especially in insrancrs where 
a true representation of a multiphase waste is 
absolutely necessary. 

FoDow these procedures for using the COUWASA: 

4. 

Put the sampler in the open 
the stopper rod handle in the T-po 
pushing the rod down until the handle sitt 
against the sampler's locking block. 

Slowly lower the sampler into the liquid waste. 
Lower the sampler at a rate that permits the 
levels of the Uquid inside and outside the 
sampler tube to be about the same. If the level 
of the Uquid in the sampie tube is lower than 
that outride the sampler, the sampling rate b 
too fast and will result in a ao»<cp(eseatative 
sample. 

When the sampler stopper hits the bottom of 
the waste container, push the sanqder tabc 
downward against the stopper to dose the 
sampler. Lock the samplm in the dosed 
posilion by turning the T-handle nntil it b 
upri^ and one end resu tightly onibe locking 
block. 

Slowly withdraw the sampie from the waste 
with one hand while wiping the 

sampler tube with a disposable doth or rag 
with the other hand. 

Carefully discbarge the sample into a suitaWe 
sample container by slowly puUing the lower 
end of the T-handle away from the locking 
block while the lower end of the sampler b 
positioned in a sample container. 

6. Cap the sample container tightly and place 
preiabeled sample container in a carrier. 

7. Replace the bung or place plastic over the 
drum. 

8. Log all samples in the site logbook and on field 
data sheets. 

5. 

10 



3.0 TANK SAMPLING: SOP #2010 

3.1 SCOPE AND APPUCATION 

Tfae pnrpoie of this Sttadard OpemiBg Proeedsre 
(SOP) is to provide protocol for tanks 
and other eoofiaed ^MMBS from outside the vessel 

METHOD SUMMARY 

The safe fnneftioo of a refraeatative sample 
should Ije the criterion for sample 
locatioas. A represeatiiive sample en be collected 
using trfhiaques or eqnipBieat that are designed for 
obtainjag hquids or shiidgBS from varioos depths. 
The structure and characteristics of storage tanks 
present proNrms with coOectkm of samples from 
more than one location; therefore, the of 
sampling devices is an mpoctant 

Depending on the type of vessel and ̂ ancteristics 
of tb; material to be sampled, one can choose a 
bailer, glass thie( bacon bomb saalpler, sludge 
judge, COUWASA, or subsurface grab to 
collect the sample. For depths of leu than 5-feet, 
a bailer, COUWASA, or sludge judge can be I'trd 
A sludge judge, subsurface grab sampler, bailer, or 
bacon bomb sampler can be used for depths greater 
than Meet. A sludge judge or bacon bomb can be 
used to determine if the tank consists of various 
strata. 

All sample locations should be surveyed for air 
quality prior to sampling. At no time should 
sampling continue with an LEL reading greater than 
25%. 

All personnel involved m tank sampling should be 
advised as to the hazards avtociaied with working in 
unfavorable conditions. 

3.3 SAMPLE PRESERVATION, 
CONTAINERS, HANDUNG, AND 
STORAGE 

Samples collected from tanks are waste 
samples and, as such, addition of preservatives is 
not required due to the potential reaction of the 
sample with the preservative. Samples yhnyid. 

however, be cooled to 4*C and prcxected from 
stmlight in order to minimize any potential reaction 
due to the light sensitiviiy of the sample. 

Sample bottles for collection of waste liquids, 
slud^ or solids are typically wide-mouth amber 
jars with Teflop-linrd screw caps. Actual volume 
lequired for analysis should be determined in 
caojuncrion with the laboratory performing the 
analyBis. 

Waste sample handling procedures should be as 
foOows: 

1. Place sample container in two Ziploc plastic 

2. Place each bagged container in a 1-gallon 
covered can containing absorbcM packing 
material Place thc lid oo the can. 

3. Mark the sample identification nuufoer oo the 
outside of the caiL 

4. Place the marked cans in a cooler, and fUl 
remaining space with absorbett packing 
materiaL 

5. FiU out a chain of custody form for each 
cooler, place it in plastic, snd aCEht k to the 
inside lid of the cooler. 

6. Secure and custody seal the lid of cooler. 

7. Arrange for the transportation appropriate for 
the type of hazardous waste involved. 

3.4 INTERFERENCES AND 
POTENTIAL PROBLEMS 

Sampling a storage tank requires a great deal of 
manual dexterity, often requiring the sampler to 
climb to the top of the tank upon a narrow vertical 
or spiral stairway or ladder while wearing protective 
clothing and carrying sampling equipment. 

Before climbing onto the vessel, perform a 
structural survey of the tank to ensure the sampler's 
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ui.,y a«d Kccsiibility prior to ioioriiog Oold 

aaiviues. 

As in all openiog of coniainers, take exiOTe 
to avoid ignition or combustion of volume 

All tools used must be amsOTced of a 
non-qwrkiag material and eiectronic instruments 
must be intrinsicaUy safe. 

All sample locafwuis should be surveyed for air 
quality prior to At no time should 
cMwiplwig pfiwtiiiiia with aa LEL rf adina neater than 
25%. 

3.5 EQUIPMENT/APPARATUS 

Storage tank materials include liquids, sludges, still 
bottoms, and solids of various structures. The type 
of sampbng equipment chosen should be compatible 
with the waste. Samplers commonly used for tanks 
include: the baeon bomb sampler, the sludge judge, 
glass thief, bailer, COLIWASA, and subsurface grab 
sampler. 

otwpHtig plan 
safety equipmeiu 
upe measure 
weighted tape line or equivalent 
camera/film 
stainless steel bucket or bowl 
sample containers 
Ziploc plastic bags 
logbook 
labeU 
field data sheets 
chain of custody forms 
nashlight (explosion prooO 
coolers 
ice 
decontamination supplies 
bacon bomb sampler 
sludge judge 
glass thief 
bailer 
COLIWASA 
subsurface grab sampler 
water/oil level indicator 
OVA (organic vapor analyzer or 
equivalent) 
explosimeter/oxygen meter 
high volume blower 

3.6 REAGENTS 

Reagents are not typically required for the 
preservation of waste samples. However, reager is 
will be for drmnraminatinn of equipment. 
Deoantaminatian solutions required are sperifird in 
ERT SOP #2006. Sampling ^nipment 
Decontamination. 

3.7 PROCEDURES 

3.7.1 Preparation 

L Determine the extent of the sampling effort, 
the sampling methods to be employed, and 
which equipment and supplies are needed. 

2. Obtain necessary sampling and monitoring 

or preciean eqnqnnent, and 
QBSure that it is in working txder. 

4. Prepare and eocidinaie with staff, 
dients, and regulatory agency, if appcopciate. 

5. Perform a general site survey prior to site entry 
in accordance with the site^pecific health and 
safety plaiL 

6. Identify and mark ail lampling locations. 

3.7.2 Preliminary inspecllon 

1. Inspect the external structural diaraaeristics of 
each tank and record in the site logbook. 
Potential sampling poinu shonld be evaluated 
for safety, accessibility, and sample quality. 

2. Prior to opening a tank for internal inspection, 
the tank sampling team should: 

• Review safety procedures and emergency 
contingency plans wdth the Safety Officer, 

• Ensure that the tank is properly grounded, 

• Remove all sources of ignition from the 
immediate area. 

3. Each tank should be mounted using 
appropriate means. Remove manway covers 
using non-sparking tools. 
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4. CcUeci air quality measuremems for each 
poteatial sample location using an 
explosimeter/oxygea meter for a lower 
explosive limit (LEL/O,) reading and an 
OVA/HNU for an organic vapor ecmcentratian. 
Both readings should be taken from the tank 
headspaee, above the pofc^ ̂  the 
breathing 

5. Pwnr tn Mmptwiy, rtm tanlr f Houid bt 
cleared of any taiic or explosive vapor 
conrmfratioB nang a bi^ volume btower. No 
work should start if LEL readings 2S%. 
At 109b I iF1» amrfc can contiane but with 
extreme caution. 

3.7.3 Sampling Procedures 

Determine the depth of any and all liquid^solid 
interlace, and depth of siu^ using a weighted 
tape measuie, probe line, sludge judge, or 
equivalent. 

Collect liquid samples frtmi l-foot below the 
surface, from mid^dqith of liquid, and from l* 
foot above the bottom shidge layer. This can 
be accomplished with a subsnrfice grab sampler 
or bacon bomb. For bquids less S*feet in 
depth, use a glass th^ or COLIWASA to 
collect the sample. 

If sampling storage tanks, vacuum trucks, or 
process vessels, collect at least oue sample frtun 
each compartment in the tauL 
always be collected through an liaryh u 
the top of the tank. Valves near the bottom 
should ntx be used, because of their 
questionable or unknown integrity. If such a 
valve cannot be closed once open^ the entire 
tank contcntt may be lost to the ground 
surface. Also, individuai strata cannot be 
sampled separately through a valve near the 
bottom. 

3. Compare the three samples for visual phase 
differences. If phase difTerences appear, 
systematic iterative ^amplmg should be 
performed. By halving the distance between 
two discrete sampling points, one can 
the depth of the phase 

4 If another samplmg port is available, sample as 
above to verify the phase information. 

5. Measure the outside diameter of the tank and 
the volume of wastes using the depth 

measurements. (See Appendix C for 
calculatitms.) 

6. can be collected using a bacon bomb 
sampler, glau thief, or sludge judge. 

7. Record aQ iaformatiao on the sample daU 
sheet or site logbook. Label the coutaiuer with 
the appropriaie sample tag. 

as per 8. Dfcontminatr sampling equipmeat 
ERT SOP #2006, Samplmg 
Decontammafinn. 

3.7.4 Sampling Oeviees 

Bacon Bomb Sampler 

Ibe baeon benb sampler (Hgure 9, Appeadht B) is 
dfuigned to eoOect material from varions levels 
within a stonge tank. It ctmsists of a 
body, usually made of cfarome-plated 
bronze with aa ieteraal i^Kred phmger that actt es 
a valve to admit the sample. A liae attached 10 the 
top of the plunger tipeas and doses the vateek A 
liae is attached to the removable top cower which 
has a locking mechanism to keep the pluager dosed 
after sampling. 

L Attach the saoqtle line and the plunger Sac to 
the sampler. 

2. Measure and then aiark the wmpKng liae at 
the desired depth. 

3. Gradually lower the bacon bomb sampler by 
the sample line until the desired levd is 
reached. 

4. When the desired levd is reached, pull op oa 
the plunger line and allow the simpler to fill 
before releasing the plunger line to seal off the 
sampler. 

5. Retrieve the sampler by the sample liae. Be 
careful not to pull up oa the plunger line and 
thereby preveat acddenial opening of the 
bottom valve. 

6. Rinse or wipe off the eaerior of the sampler 
body. 
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7. Positioa the sampier over the sazopie cootaioer 
and release its contents by pulling up on the 
plunger 

8. Cap the sample fntitaitii»r tightly and place 
prrlabcled sample ermrain^ ia « carrier. 

9. Replace the bung or place plastic over the tank. 

10. Log all samples in the site lo^XMk and on field 
dam sheeu and label all tamplrs 

IL Package samples and complete necessary 
papenvorfc. 

12. Transport sample to zone to 
prepare it for transport to the analytical 
laboratory. 

SJudge Judge 

A sludge judge (Figure 10, A^ieadix B) b used for 
obtaining an accurate reading of tolidt which can 
settle, in any liquid, to any depth. The sampler 
consistt of 3/4-iii^ plastic pipe in 5-foot aectioos, 
marked at 1-foot inctemeats, with screw-style 
fittings. The top scctioa includes a nylon line for 
raising sampler. 

1. Lower the sludge judge to the bonom of the 
tank. 

1 When the bottom has been reached, and the 
pipe has filled to surface level, tug slightly on 
the rope as you begin to raise the unit. This 
will seat the check valve, uapping the column of 
material 

3. When the unit has raised clear of the 
liquid, the amount of sludge in the sample can 
be read using the 1-foot increments marked on 
the pipe sections. 

4. By touching the pin extending from the bottom 
secuon against a hard surface, the material is 
released from the ""it 

5. Cap the sample container tightly and pbce 
prelabekd sample container in a carrier. 

6. Replace the bung or place plastic over the tank. 

7. Log all samples in the site logbook and on field 
dau sheets and label all samples. 

8. Package samples and complete necessary 
paperwork. 

9. Transport sample to drroniaminalion zone to 
prepare it for transport to the analytical 
laboratory. 

Subsurface Grab Sampler 

Subsurface grab samplers (Figure U, Appemfiz B) 
are to collect samples of liqaids at various 

The is usually coosiructed .of 
alumianm or steel tubipg adth a 
poiypeopyieae or Teflon head that altadies to a 1-
liter container. 

L Screw the sample bottle onto the sampling 
head. 

2. Lower the sampler to the desired depth. 

3. PuD the ring at the top which opens the spring-
loaded plunger in the head assembfy. 

4. When the bottle is full, release the ring, fiiit 
sampler, and remove sample bottle. 

5. Cap the sample container tjgfal^ and place 
prelabeled sample container in a carrier. 

6. Replace the bung or place plastic twer the tanL 

7. Log all samples in the site logbtiok and on field 
dau sheeu and label all samples. 

8. Package samples and complete necessary 
paperwork. 

9. Transport sample to decontaminalioo zone to 
prepare it for transport to the analytical 
labmtory. 

Glass Thief 

The most widely used implement for sampling is a 
glass tube commonly referred to as a glass thief 
(Figure 7, Appendix B). This tool is simple, cost 
effective, qui^ and coUecu a sample without 
having to decontaminate. Glass thieves are typically 
6mffl to 16mm IJ3. and 48 indies long. 

1. Remove cover from sample container. 

2. Insert glass tubing almost to the bottom of the 
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tank or until a solid layer is encountered. 
About 1 foot of ttdiing shotild extend above the 
tawlr 

3, Allow the waste in the tank to reach its natural 
level in the tube. 

4. Cap the top ttf the MmpHng tube with a 
upered stopper tir thumb, f"tiTnng liquid does 
not come into oontaa with stopper. 

5. Carefully remowe the capped tube from the 
tank and insert the uncapped end in the sample 
container. Do not spillliqiiid cm the tnitside t>f 
the sample ctmtatner. 

6. Release stopper and allow the ^ass thief to 
(jrain until the container is apprtadmately 2/3 
fhlL 

7. Remove tube from the sample container, break 
it into pieces and plaee the pieces in the tank. 

g. Cap the sample container ti^itly and place 
prelabeled sample fotifahirr in a carrier. 

9. Replace the bung or place plastic over the tank. 

10. Log all samfdes in the site logbook and on field 
data sheeu and label all samples. 

11. Package samples and complete necessary 
paperwork. 

II Transpon sample to decontamination zone to 
prepare it for transport to the analytical 
laboratory. 

In many instances a tank containing waste material 
will have a sludge layer on the bottom. Slow 
insertion of the sample tube down into this layer 
and then a gradual withdrawal will allow the kludge 
to act as a bottom plug to maintain the fluid in the 
tube. The plug can be gently removed and placed 
into the sample container by the use of a 
ueel lab spoon. 

Baiier 

The positiveKiispUcement volatile sampling bailer 
(manufactured \>y GPI or equivalent) (Figure 12, 
Appendix B) is perhaps the most appropriate for 
collcaing water samples for volatile analysis. Other 
bailer types (messenger, bottom fill, etc) are less 

may be mandated by cost and site 
OenOTJly, bailers can provide an 

sample, providing that the sampling 
personnel use extra care in the collection process. 

1. Make sure plasiic sheeting surrounds the 
tmrtir 

2. Attaeh a line to the bailer. 

3. Lower the bailer slowly and gently into the tank 
so as not to the bailer into the tank 
contents. 

4. ADow the to fill completely and retrieve 
the bailer from the tank. 

5. Begin slowly pouring from the bailer. 

6. Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

7. Replace the bung or {dace plastic over the tank. 

8. Log aD samptet in the site logbook and on field 
datt sheett and label all samples. 

9. Package samples and complete 
paperwork. 

10. Transport sample to decontamination zone to 
prepare it for tran^xm to an analytical 
laboratory. 

COUWASA 

Some equipment is designed to collect a sample 
from the full depth of a tank and maintain it in the 
transfer tube delivery to the sample bottle. 
These designs include primarily the pmnposile 
Liquid Waste Sampler (COUWASA) (Figure 8, 
Appendix B) and modifications thereof. The 
COUWASA is a much dted sampler designed to 
permit representative sampling of multiphase wastes 
from tanks and other containerized wastes. One 
configuration consists of a 152 cm by 4 cm I.D. 
seoion of tubing with a neoprene stopper at one 
end attached by a rod running the ierrgth of the 
tube to a locking mechanism at the other end. 
Manipulation of the locking mechanism operu and 
closes the sampler by raising and lowering the 
neoprene stopper. 

17 



The major drawbacks associated with using a 
COLIWASA concern decontamination and costs. 
The sampler is difficult if not impossible to 
decontaminate in field •'"t its high in 
relation to alternative procedures (glass tubes) make 
it an impractiGal throwaway item. It still has 
applications, however, especially in instancns where 
a true representation of a multiphase waste is 
absolutely necessary. 

1. Put the sampler in the open position by pladng 
the stopper rod handle in the T-position and 
pushing the rod down until the handle siu 
against the sampler's locking block. 

1 Slowly lower the sampler into the liquid waste. 
Lower the sampler at a rate that permitt the 
levels of the liquid inside and outside the 
sampler tube to be about the same. If the level 
of the liquid in the sample tube is lower than 
that outside the sampler, the mmpling rate is 
too last and will result in a non-representative 
sample. 

3. When the sampler stopper hiu the bottom of 
the waste container, push the sampler tube 
downward against the stopper to close the 
sampler. Lock the sampler in the closed 
position by turning the T-handle until it is 
upright and one end resu tightly on the locking 
block. 

4. Slowly withdraw the sample from the waste 
container with one hand while wiping the 
sampler tube with a disposable cloth or rag with 
the other hand. 

5. Carefully discharge the sample into a suitable 
sample conuiner by slowly pulling the lower 
end of the T-handie away from the locking 
block while the lower end of the sampler is 
positioned in a sample container. 

6. Cap the sample container tightly and place 
prelabeled sample container in a urrier. 

7. Replace the bung or place plastic over the lank. 

8. Log all samples in the site logbook and on field 
data sheets and label all samples. 

9. Package samples and complete necessary 
paperwork. 

10. Transport sample to decontamination zone to 

prepare it for transport to the analytical 
laboratory. 

3.8 CALCULATIONS 

Refer to Appendix C for calculations to determine 
fittr volumes. 

3.9 QUALITY ASSURANCE/ 
QUALITY CONTROL 

There are no specific quality assurance activities 
whidt apply to the implementation of these 
procedures. However, the following general OA 
procedures apply. 

• All dau must be documented on field data 
sheeu or within site logbooks. 

• All instrumenution must be operated in 
with operating ps 

supplied by the manufacturer, nnl(» 
otherwise spedfied in the work plan. 
Equipment checkout and calibtatioo 
activities must occur prior to 
sampling/operation and tbef must be 

3.10 DATA VAUDATION 

This section is not applicable to this SOP. 

3.11 HEALTH AND SAFETY 

When working with potentially hazardous materials, 
follow U.S. EPA, OSHA, and specific health and 
safety procedures. More spectfieally, the hazards 
associated with tank sampling may cause bodily 
injury, or death to the worker. Failure to 
recognize potential hazards of wafle containers is 
the cause of most accidents. It should be assumed 
that the most unfavorable conditions exist, and that 
the danger of explosion and poisoning will be 
present. Hazards spedfic to tank sampling are: 

• Hazardous atmospheres can be flammable, 
toxic, asphyxiating, or corrosive. 

• If aaivating elearical or mechanical 
equipment would cause injury, each piece 
of equipment should be manually isolated 
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APPENDIX D 

CLP GUIDELINES 



ROUTINE ANALYTICAL SERVICES 

(RAS) 

Contract LaWratory Pragram 

USEPA Sample Managemeiit Mice 



Low/Medium Concentration 
inorganic RAS 

• Target Analyte List 
. Total Metals (Unfiltered) 
• Dissolved Metals 

(Raid RItered) 
- Cyanide 

• AA or ICP Methods 
• 35-day Data Turnaround 

High Concentration 
Inorganic RAS 

• Target Analyte List 
- Total Metals 

- Cyanide 
• Hydride ICP 
• Lab Screens for Concentration 
• 35-Day Data Turnaround 



Laboratory Quality Control (QC) 
High Concentration Inorganic RAS 

• Matrix Spike 
• Duplicate 
. Lab Control Sample 
• Double Volume Field Sample for 

Waters 
• QC Neeoed for Each SDG 

& 

CLP Samples 
A Sample is A//Volume: 

1) Of One Matrix 
2) From One Station Location 
3) For One Analytical Program 
4) For One Laboratory 

Each Sample Is Assigned a Unique 
Sample Number 



RAS Requests • 
Required Information 

Site Name 
Location: City and State 
Slte«pUI Code 
Type of Activity 
Sampling Organization, Contact, and 
PhoM Number 
Sampling end Shipping Oetee 
Number of Sempiee By Concentration 
andUatrti 
Parameters Required 
Known or Suspected Hazards 

it 

Sample Documentation 
Creates a Legal "Paper Trail" for 
Enforcement 
Data Base on Sample Level 
CLP Paperwork and Tracking 
Systems Audited 
Case Numlsers, SAS Numtsers 
Reflect Different Contracts 
Contract Compliance Screening 
Late Data Tracking 
Billing and Accounting 
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Potential Problems with 
Sample Shipment and Analysis 

Ineorreet or bieompMe Paperwork 
Laberstory Receipt of Ineerroel Samplee 
Ineutlldant Volume for Analyele Requested 
Broken or Leaking Sampiao 
Uatrlces other than Water or Soli 
(Ua^ Rocks, Laaveo, Stieka, OIL Etc.) 
Non' HofnogeneotiaBluiU-Phaae Watar or 
SoUSainpiao 
Analytlcai ProMema wtth Samples 
Laboratory Accidents Involving Samples 

Any of TTMSS Prpfelems Arm Eneountmrmd, 
Centaet SUO Immediately _ 

RAS Summary 
Standardized Analyses for Organlcs and 
Inorganics 
Low/Medium Concentration Waters and 
Soils 
High Concentration Multi-Phase Samples 
One Week Leadtlme 
Projects Designated by a Case Number, 
Example: Case No. 17000 



SAMPLE PACKAGING SUMMARY 

• BiCLOSE ALL SAMPl£ CONUUNeRS m CLEAR 
PlASnC BAGS. 

« MOK ALL IMBMUM AND HMM LEVEL WOBt AND 
SOI. SAMVtES M MEDU. nUNT CANSL 

4 UW. fMMT CANS IWnf SAMPl£ NUMSai OF 

• SUAAOUND CONTBUS OF CAN WITH NON-

DC> ose «ce 

mOCAOeS OR ICE SEALED 
8AQRCOOLORGAMCIOWf OR MBDMMSAMFUES 
AND MDRQAMC SAMRES TO 
CmNDET0 4^ 

----fer 
^ •ICEiSNGTReQtNREDMSimMGtOW 

SAMPIE& BUT MAy ̂  imUZED AT THE 
^ DCSCHEOON OF THE SAMPLER. 

• 
• 00 NOT COOL OIOXVL MORGAMC LOW 

WOBL MORGAMC MEDIIIMMGH LEVEL TKIER OR 
SOI. OR ORGANIC MGH LEVEL WATER OR SOI. 

• MCK SEALED RAINT CANS OR PLASnC-ENCUOSED 
SAMPLE BOmjES W SMPMENT CONTAMER. 

• USE A MEIAL' ICE CHEST FOR SMPMENT OX) NOT 
" USE CARDBOARD OR STYROFOAM CONDUNERS TO 

• SURROUND CONTENTS WITH NON-COMSUSnBLE. 
ABSORBENT RACKMG MAFERML COO NOT USE 
EARTH OR ICE PACKMG MATERUUJS). 

• TAPE PAPBIWORK W PLASTIC BAGS UNDER COOUER 
UO. 

• CLOSE COOLER AND SEAL WITH CUSTDOT SEALS. 



r/-\ I iwu'tf*" iMfMl ijiii^f 

POBMIU Al«i*ndr>a. VA 22313 
1031$7 2490 PIS SS' 2490 

togional Inlcxmaiion 

JU^ounlUodt 2. Ragion No 

sr 
Sampling Co. 

VlKR + Ca^ 

& Chain of Custody Record 
(Fof Organic CLP Analytia) 

|ii 

H/^ f i 

rion Suparlund Piogiam 

Silt Nanit 

:ilv. Siaia 

Samplor (Nam*) 

IfC* 
SaflSaTiT; 

4. Oala Shippad Caiiitr 

Pe!>tJtisi_ "exFv-fesv 

Samplar 8 ^ . 

AkbllNumbar 
Tjsrenxtm-

iTTOpTs ^ 
NfVef CrHVlVa*^ . LAK. 

£8C»( tAVT- U.utx^. 

6. Pcatai-
vallva 
tenia/ in 

Column D) 

I . Ha 
2.HN03 
3. NaHS04 
4 H9SO4 
5. Ofhar 

7. Sampla 
Daiciiplion 
tenia/ 
in Column Af 

1. Suriaca Watar 
2. Ground Waiar 
3 Laachara 
4. Riniaia 
5. Soil/Sadlmani 
6. CNi (SAS) 

Shipment lorj^so 
tompleie^yf'^l) 

Page I ol Sampla usad lor a tpika^^rduplcala ^ Addillonal Samplar SIgnaiuiti 

Fc no : F«-

Chain ol Coiiody Seal Number 

•?6*tV<&'L 

Maiinqulshei 

•TT., 
Melinqiiis 

N«eei»ed (Signaluie) 

Oala / Tlma 

Daia/Tlma 

Dale Time 

Racaivadby: fSignaiu/a) 

CHAIN OF CUSTODY RECORD 
Rallnc|ulthad by: fS'gnalurtJ 

Racaivadby: ^S^nariira; 

Racaivad lor Laboralory by: 
(Signafura) 

tPAroini9ti02(R«» i9l| R«pUc*t tPA Foim 13079-7), piavlouf aillllon vihlth mi* bi uiid 

PifiK SMO Copy Whii. I it) Copy Villow I ib Copy loi Rilufn lo SMr 
OlSI MIOIMIOM 
niua ii«t|ioM ' 

Rallrtquithad by: (Signalu/t) 

Data / Time 

Dale / Time 

Dale / Time 

Racaivad by: (Signaiu/al 

I 

RamarRs Is custody seal iniaci? Y/N/nona 

Racaivadby: (Signaling 

Split Samples QjAccepted (Signaiure) 

(3) Declined 
% 

P 

> 
r 
d 

/ 

i 
o 

(1/ , 

'rC 



This lorm replaces ooin the inaivndual TraiTic Repon and EPA Cham of Custody Record If the sainDlinc 
enm elects to use an aliernaitve cham-ol-cusiody form, cross out the bottom ponton of this rcrcrd and indicate that 
liniii-oi-ciisiodv tnformaiion is recorded on an alternative form. 

woiar Samowt 
Baauiiwfl 
veiunw CemolMr lyp« 

: rrroCTOOie 
Anaivss 

.ow Lewe<) 

Goioc • 
iiiroctODie 

AfXJIVSB 
iMeoium Level*) 

vooiite Anovss 
;LOW or it^eowm 

Level*) 

80 mi 

^ A A A 

' Sown 

' X 4-Liter Amoer 
GiOBBOTne 

OR 

2xeo-oz Amoer 
GOBBome 

OR 

4 X 1-tnar Amoer 
StosBotne* 

32-or. wtoe Mourn 
Stosjoa 

2X«Krt 
VIOB 

Sot/Sediment 
Vtfimitl 

EinoctODie 
Anoivei 

(LOW or Medium 
Level') 

votaneAfldivM 
(Lowert^eown 

Levef) 

ooz 

240 mi 

• X6C? 

2X4-OZ Woe-Ailoorn 
Gimi iKW 

rmSOT^^*" 
^ vwda^lg^ttiOB 

tSoil VOA VOB Looer euov. Msrect to cnonoe. eneen to eneiw erooer »o«(g 

HIGH CONCENTRATION SAMPLE COLLECTION 
REQUIREMENTS 

Uquwwseid 
CeMoinef lype 

ih *AiMeawnonaHiOr> Level SomoM* to oeSeaedtn 
Y Metoi Con lor Snorrwni 

ExtiQciaotaano 6az. 
votaiMAnaMB 

— 1 X a-OZ.WKM-MOuin ExtiQciaotaano 6az. 
votaiMAnaMB 1 Ooujor 

1 
1. Organic Sample Collection Rcqnircmeata 

• Please indicate sample to spike and/or duplicate. 
• Ship medium and high concentntlon samples In paint cans. 
• Aqueous samples require one trlple-voltiiiie sample per twenty for Matrix Splke/Matrtx Spike Duplicate. 
• Oily samples mtist be analyxed under the Special Analytical Services (SAS) program. 
• Confirmatoiy snalysts and Special Analytical Sendees (SAS) parameters may reqtUre extra volume: for SAS 

consult speoUied SAS methods Sac reqtitrements. 
• Additional sample voltime not reqtii^ lor method OLCOl. 

2. Cooler and Sampla DoeimcBtatlon 
• Complete all sections of the Ttafflc Report/Chain of Custody Form - Press flnnly wtth a ball point pen to ensure 

that caihon copies are legible. Check the Uifennatlon and oofrect any errors. 
• Please remember to complete the Chain of Ctislody Infonnatkm on the Ibiin. 
• Seal the two seu of labocateiy llralllc Report/Chain of Ctiatody form copies in a plasUc bag. Include a return 

address for the cooler. Tape bag tmder cooler Ud. 
• Overlap the lid and bottle and bottle of each sample container wtth ctjstody seals. 
• Seal each contamer in a plastic bag. 
• Pack medium and high concentration samples In metal cans. 
• Cool low waters to 4* C. Cooling of low soils Is optionaL Do not cool medium or high roncentration waters and 
_solls. — 

• SepSrate and surround cooler contents with vermictillte or equivalent packaging. 
• Seal the cooler, overlapping the lid and body with custody se^. 
• FAX SMO a copy of the Traffic Report/Cham of Custody Form as soon as possible. Send SMO the pink copy of 

the TrafTic Report within 5 days. 
• In column E RAS analysis indicate number of sample bottles sent for analysis. 

3. Sample Shipment Reporting 
• PHONE IN ALL SHIPMENTS IMMEDIATELY TO SMO (or to RSCC. If InsUTJCted) 

Required information: 
Case (and/or SAS) Number 
Date shipped 
Number of samples by concentration and matrix 
Carrier and airbill number 
Next planned shipment 

Leave your name and a number where you can be reached. 
• Information for SATURDAY DELIVERlEliS must be phoned In by 3:00 PM (Eastern) the preceding FRIDAY. 
• Report any delays or changes of scope (i.e.. changes In number of samples to be collected, matrix changes, etc.) 
• CALL IF YOU HAVE ANY QUESTIONS 

USEPA Contract Laboratory Program 
Sample Management OfTice 
I' O. Box 818 
AJe.xandna.VA 22313 
Phone: (7031 557-2490 

(703) 684-5678 
FA-X: 17031 683-0378 
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BMIBIT C 

TARGET COMPOUND LIST (TCL) AND 
CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) 

T2AS 

NOTE: The values in these Cables are quanclCation liiiits, not absolute 
detection liadts. The aaount of oaterial necessary to produce a detector 
response that can be identified and reliably quantified is greater than that 
needed to siaply be detected above the background noise. The quantitation 
limits in these tables are set at the concentrations in the sample equivalent 
CO Che concentration of the lowest calibration standard analyzed for each 
analyte. 

Specific quantitation limits are highly matrix dependent. The quantitation 
limits listed herein are provided for guidance and nay not always be 
achievable. 

The CRQL values listed on the following pages are based on the analysis of 
samples according the specifications given in Exhibit D. For each fraction 
and matrix, a brief synopsis of the sampling handling and analysis steps is 
given, along with an example calculation for the CRQL value. All (SQL values 
are rounded to two significant figures. For soil saaq)les, the moisture 
concent of the samples is not considered in these exaxnple calculations. 

C-1 OLMOl.O 



• • 

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUAN7ITA TION LI 

1.0 
Soil Op Co 

el/A^nr1ors nir/L .. 

98. alpha-BHC 319-84-6 0.05 1.7 5 

99. beta-BHC 319-85-7 0.05 1.7 5 

100. delta-BHC 319-86-8 0.05 1.7 5 

101. gawBHC (Lindane) 58-89-S 0.05 1.7 5 

102. Hapcaehlor 76-44-8 0.05 1.7 5 

103. Aldrin 309-00-2 0.05 1.7 5 

104. Hapcaehlor epoxide 1024-57-3 0.05 1.7 5 

105. Endosulfan I 959-98-8 0.05 1.7 5 

106. Dieldrin 60-57-1 0.10 3.3 10 

107. 4,4'.DDE 72-55-9 0.10 3.3 10 

108. F.ndrin 72-20-8 0.10 3.3 10 
109. Endosulfan 11 33213-65-9 0.10 3.3 10 
110. 4,4'-DDD 72-54-8 0.10 3.3 10 
111. Endosulfan sulfate 1031-07-8 0.10 3.3 10 
112. 4,4'.DDT 50-29-3 O.LO 3.3 10 

113. Hathoxychlor 72-43-5 0.50 17.0 50 
114. Endrin katone 53494-70-5 0.10 3.3 10 
115. Endrin aldehyde 7421-36-3 0.10 3.3 10 
116. alpha-Chlordane 5103-71-9 0.05 1.7 5 
117. gsiMS -Chlordane 5103-74-2 0.05 1.7 5 

118. Toxaphene 8001-35-2 5.0 170.0 500 
119. Aroclor-1016 12674-11-2 1.0 33.0 100 
120. Aroclor-1221 11104-28-2 1.0 33.0 100 
121. Aroclor-1232 11141-16-5 2.0 67.0 200 
122. Aroclor-1242 53469-21-9 1.0 33.0 100 

123. Aroclor-1248 126-72-29-6 1.0 33.0 100 
124. Aroclor-1254 11097-69-1 1.0 33.0 100 
125. Aroclor-1260 11096-82-5 1.0 33.0 100 

* Quancication llfflics Ilsced for soil/sedimenc are based on wee veighc. The 
quanclcaclon Ilaics calculated by the laboratory for soll/sedlment. 
calculated on dry weight basis as required by the contract, will be higher. 

There is no differentiation between the preparation of low and medium soil 
samples in this method for the analysis of Pesticides/Aroclors. 
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APPENDIX E 

SITE EVALUATION CHECKLIST 



RECX)NNAISSANCE CHTCKUST 
GENERAL SITE INFORMATION WORKSHEET 

1. SITE INSPECTION INPORMAnnM 

1 _ Date and time of the inspection: ' 'j at : a-m/pon 

_ WESTON persoimel perfonning the inspection: 
a. 
b . 
c. 

J. Names of site owner or representatives present 
a. 
K 
c. 

Names of regulatory officials present: 
a. 

i b. 
c. 

5. Weather conditions during inspfrtion; 
a. Temperature: degrees F 
b. Qoud Cover: ____ percent 
c. Rain/snow: amount 

n. GENERAL SITE INFORMATrn^ 

1. Official site name / CERCLIS ID: (TXD. 
1 Accurate street address: 
3. City and State: 

List current owner(s) name(s) and address(es): 

5' List past site owners and addressess, if possible: 

Indicate ownership type ("C for current, "P" for past) 
a . Private e. Federal 
b . Municipal t DOD 
c . County g. DOE 
d . State h. _____ Tnriian 

Unknown i. Other (describe): 

B- Verify site location on a topo map^ inrfirattng the reason for any discrepancies belowr 



STTE RECONNAISSANCE CHEk. ^JST 
SHE FEATURES WOI 

m. SITE FEATURES 

1- Draw a sketch map of the site to show the location of important site features 

-• Describe ̂  access features: 
a. Locations where the site can be accessed: 
b. Major roads leading to site: 
c. On^te roads / paths and their condition: 
d. Location/condition of barricades impeding site access: 

List current/historic site occupants and landuse: 
a. 
K 
c. 

Indicate the nature of the she occupant(s) (put corresponding letter from above 
a. ___ Lumber or wood products I. Retail 
b . Inorganic chemicals m. Recycling 
c . Plastics or rubber products n. Junk/salvage yard 
d. ____ Paints or varnishes o. Municipal lanrifin 
e . Industrial organic chemicals p. DOD 
t Agricultural chemicals q. DOE 
g- Misc. chemical products r. DOI 
h- fabricated structural metal products s. Other federal fadlily;, 
i- Electronic equipment L RCRATSDshe: 
j- Other manufacturing: u. RCRA iteneiaioi: 
k. Mining and other exploration: v. Other RCRA: 

Status: a. Active b. Inactive or left site 
Other 

- Describe buildings or other structures (occupant, sire, location, use) 
a. 
b. — 
c. 
d._ 
e. 

"7- Locate and describe the following: 
^ Municipal water supply hook ups, if any 
b. Storm drain Inlets or discharge points 
c . Sanhaiy sewers 
d- Parking lots and other impervious surfaces 
e . Water weDs 
f . Ofl and gas wells: 
g- Mining activities onsite: 
h. Rail spur locations (usage): 
i- PipcHnes (owner/contents): 

^Other 



'?nE RECONNAISSANCE CHEC JST 
SJ0 FEATURES WORKSHEHT Cq||pNUED 

IV. NATURAI.SrrEFEATTTRFf; 

2. 
J. 

4. 

I- Describe regional and site topography 
Determine the site stuface gradient / slope 

_ Describe site and adjacent property vegetation 
__ Describe site surface soils (tcxnire, color, structure) 

Describe site and local surface geological features (lithology, structures, grain sat) 

Locate and map nearby surface water bodies surface: 
a. Determine the dimensions and profile of each surface water body 

b. Describe flow rate and direction of flow, if any 

c. Indicate the type surface water usage (fisheries, water intakes) 

7. — Locate and map any springs, seeps, ponded areas or wetlands 

Locate and map any drainage swales or ditches onsite 

Determine the direction and destination of site runoff 

10' List other potentially sensitive environments 
a. 
b. 
c. 

V. OTHER NOTABLE STTF 

L Describe any other notable site feattves below: 



SITE RECONNAISSANCE CHE UsT 
^0. OPERATIONAL HISrORY qjJCKLIST 

vt SHE OrERATONAL amPBl 
1. Describe the exact types and quantities of wastM stored and generated (what/when): 

a . 
b . 
c . 
d . 
c. 
f. 

Determine the locations of historic waste disposal practices onsite (check as source area below): 

3. Map and describe historic buildings, storage areas or process areas no longer obviotis onsite: 

4 . Determine the current/historical number of occupants or workers onsite daily 

5 . Describe in detail the current/historical processes used onsite: 

6. List site environmental related permits (RCRA, TACB, TWC, TRRC, TDH, etc.) 
a. 
K 
c. 
d." 

7 . Get copies of any manifests or other records available 

8. Describe other relevant facts concerning site operations: 



RSCONNAISSANUS U113IL. i 
POTTENTIAi^ASIE SOURCES IDENTIFICA*^N WORKSHEET 

A. Check the potential waste sources below which are found onshe: 

1- Dry wells or injection wells 

-• Ponds, lagoons or other surface impoundment 

3. T .anrifni* 

Land treatment or land farming areas 

5. Areas of contaminated soil 

___ Storage tanw or other nondrum containers 

7. ____ Drums or drum-like containers 

8- Incineration areas or bum pits 

___ Pfles (Chexnicai, scrap metals, etc.) 

10. Ventilation systems 

11. Hydraulic lifts 

12. Pits or sumps 

13. Transformers 

Contammated sediments or stirface water with unidentified somce 

Contaminated groundwater with unidentified source 

16. Other source type (describe:_ ) 

17. No sources identified 

9. 
> 



<3IER£00NNA]SANCEfflEC JST 
Wt.0^SaURCE DESaaFI10iFWE]j|SHEEr 

(Qampictc cme sheet for each sonroe area) 

1- Assign waste sonice a name for identification: ̂  
2. Status of sQuroe area (dosed, inactive, active) 
3- Locate the source area on a map and descnbe location: 

Measure the dimensions of the source area: 
5. 

19. 
20. 

Determine the lengdi of ti™ that the source area contained waste: 
6. ____ Descrftw the method of source fymtniimimt and degree of maintenance: 

Describe the of secondaxy gnntainiw^jitt and —MWW* 7. 
8. Indicate die current and historicai contents of source area: 

a. Metals i. Panita/pignieiits/dyes 
b. Inorganics j. Solvents 
c. Orgnics t Labarattnydiospital waste 
d. Radioactive waste L Qmstrnctian/demolition waste 

9. 

t Oily waste n. type waste 
g. N&nng waste 1. Other (describe) 
h. 

_ Describe the phj^ical state of the waste (check me) 
a. Scdid b. Powder 
c. ___ Liquid d. Sludge 
e. Gas 

Determine the location of waste generation: 
a- onsite b. ofbite (generator): _ 

11* Indicate who authorized waste deposition: 
a. Present owner c. Unauthorized 
b. Former owner d. Unknown 

12 . Assess the accessibility of the source area to the public: 
a. Accessable b. Nonaccessable (why): _ 

13 . Current and historical high level of mnf irnnrnt 
Me^od oi secondary contammem and degree of mamtMMwee 

15 . Indicate if there is visual evidence of a release 
a- Discharges or waste streams (Indicate receiving body): 
b. Leachate outbreak 
c. Spin or leak 
d* C5ther type of release (describe): _ 

16. ____ Indicate if there is visual evidence of rnntnmiwatinn around source 
a- Stained/contaminated soil (area): _ 
b. No evidence of 

17. _____ Describe cover over the source area 
a. Engineered cap 
b. _____ Buried (W/KUI, asphalt, etc.) 
c. Other (Roof, taxp, etc.) 

1®- Functioning* collection or venting system (describe in detail) 
_ Evidcnce-of biogitt release (odors, vapors, FID response) 

Describe Vegetation around source area; 
a. Type and degree of vegetation: _ 
b. Omriitkm of vegetation (stressed/nnafEBCted): I 



1. Descrflse and locate c.^ map adjacent and nearby sitea cf^ 

b.. 
c. 

2. Map locatiGO of public (schools, day care facilities, parks, etc.) 
a. 
b . 
c 

3 . Determine the locaikm and number of residenoes within a 1/2 mile radius of the aite 

4 . Determine the population of workers, schoolchildren, etc in areas near the site 

5 . List alternative source sites within a fotir mile radius: 
a. Automobile service stations 

1. 
L 

! 
b. Dry cleaners 

1. 
1 

c. Manufacturingdndussxial sites 
1. 

d. Rail loading areas 
1. 

e. T andfiills 
1. 

f. Other sites 
1. 

6 . Locate and describe surface water bodies as follows: 
a. Distance to probable point of entry of a waste from the site 
b. Flow rate and direction of flow 
c. Storm drains discharging into the surface water body 
d. Potential targets along the surface water 
e. Branching in surface water flow path and effect on target 
L Hdal influence effect on flow 
g. Tributaries with alternative source sites 
h. Drinking water intakes 
L Hdung or other recreational use recreation 

7 . Locate and describe water weQs in the distance limit, as possible: 
a. Location of wefl and distance from site 
b. Wen owner and population potentially served 
c. WeD usage and completion information 

•£n3r> WiC 
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